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7-Substituted-6-Fluoro-l , 4-Dihydro-4-Oxo-Quinoline-3- 
Carboxylic Acid Compounds useful as Antibacterial Agents 

Background of th« BffimfclfiB 

Many clinically important antibacterial agents, 
collectively known as fluoroquinolones, have been 
discovered. Quinolones which possess a substituted 1,4- 
dihydro-4 -oxo-quinoline-3 -carboxy 1 ic acid moiety and which 
have the general structural formula given below are 
described in J. Med. Chem. 22., 358 (1980J . 



■p^^^^- COOR 



C 2 H S 



10 wherein n) may be piperazinyl or the like. Belgian 
Patent 899399 discloses l-cyclopropyl-7- 
piperazinyldihydroquinoline carboxy lie acid compounds of 
the formula 



O 




wherein Rj. is H or CH, and Y is ci, F or CH,. 
15 Japanese Patent No. 174367/1983, South African Patent No. 
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8502369, European Patent Nos. 172651 and 221463, 119087, 
U.S. Patent No. 4556658, 1985 and J. Med. Chem. 1990, 33 
(1645-1656) , disclose compounds represented by the 
following general formula having an amino group at 
5 position 5. 




1U 



wherein R, is ethyl, cyclopropyl; X is CH, CF, C-CHj; and 
if) is piperazinyl or the like. 

The 7-(3-aminopyrrolidinyl)quinolones which are 
represented by general formula given below: 




10 wherein X is N, CH or CF; R, is ethyl, cyclopropyl, 2,4- 
difluorophenyl or 4-f luorophenyl ; is NH 2 , CHgNHg, 

pyrrole, imidazole or pyrrolidine group and P^ is -OCH 3 , 
CH 5 , C 6 r^ or =CH2 are disclosed in J. Med. Chem. 1988, 31 
(1598-1611} ; J. Med. Chem. 1990, 21 (849-854) ; EP 347851, 
15 EP 362759, Abstracts of the 30th Interscience Conference 
on Antimicrobial Agents and Chemotherapy, Atlanta, October 
21-24, 1990, Abstract No. 395. 

Some of the above disclosed compounds are clinically 
useful. However, there exists a continuing need to 
20 develop new antibacterial agents because the effectiveness 
of existing antibacterial agents diminishes as strains of 
pathogens develop resistance. In addition certain 
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CIIBCTIT6ITC CUCCT 



WO 92/10492 

PCT/CA91/00435 



antibiotics exhibit unsuitable pharmaceutical properties 
and exert serious adverse side effects in humans. 

aumrnmrv of the laanfclflB 

The present invention is based on the discovery that 
5 certain 7-substituted-6-f luoro-1, 4-dihydro-4-oxo- 
quinoline-3-carboxylic acid compounds exhibit excellent 
activity against sensitive and resistant Gram-positive and 
moderate activity against Gram-negative bacteria. 

In accordance with the present invention there is 
10 provided a 7-substituted-6-fluoro-l,4-dihydro-4-oxo- 
guinoline-3-carboxylic acid compound of the formula: 

.C00H 



15 



25 




B 4 

wherein R» is a c,-c 4 cycloalkyl group or a phenyl group 
which may be substituted by one or two halogen atoms; 
R 2 is hydrogen, a halogen atom, a c t -C, alkyl group, a 
hydroxy group or an amino group; R 3 is hydrogen, hydroxy 
or amino; R* is a 1,2,3, 4-triazol-l-yl group, a 1,2,4- 
triazol-l-yl group, a 1,2,3,4-tetrazol-i-yi group or a 
l,2,3,4-tetrazol-2-yl group, each of which may have l to 
20 2 substituents selected from the group consisting of c t -c, 
alkyl, -COOH, -CHjNHg, amino and phenyl group; and 
X is N, CH, C-P or C-0CH 3 ; n is 0, 1 or 2; or 



uu 




H may form the group 
R 

CHg 

Preferably the c,-^ alkyl group is selected from 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl or t- 
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butyl; the Cj-C 6 cycloalkyl group is selected from 
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl and the 
optionally substituted phenyl is selected from phenyl, 4- 
fluorophenyl or 2,4-difluorophenyl. The groups which may 
be substituted, as discussed above, may be substituted 
with chlorine, bromine, fluorine or a methoxy group, 
or a pharmaceutically acceptable salt thereof. 

The compounds of the invention include those wherein 
the azetidine, pyrrolidine or piperidine moiety at the 7- 
position has an asymmetric carbon atom or atoms and can in 
optically active forms. Hence, this invention includes 
the R isomer, the S isomer and mixtures thereof. Some of 
the compounds of this invention have two asymmetric carbon 
atoms on the azetidine, pyrrolidine or piperidine moiety 
and therefore exist as stereoisomers having different 
configurations (i.e. , cis-and trans-configurations) . Such 
stereoisomers and their mixtures are also included within 
the compounds of this invention. 

The compounds of this invention exhibit excellent 
antimicrobial activity against both sensitive and 
resistant Gram-positive bacteria. Compounds of formula I 
may be utilized as antibacterial active compounds in 
medicaments formulated with pharmaceutically acceptable 
carriers. 



25 PftgeriPtio n of the PrrfffrTTfl gphaatmanfcg 

In general, the 7-substituted-6-fluoro-l,4-dihydro-4- 
oxo-quinoline-3-carboxylic acid compounds of formula I are 
prepared as follows: 

Compounds having the general formula II are reacted with 
30 compounds having the general formula III under the 
conditions described hereinafter. 
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L is a suitable leaving group and may be chlorine, 
bromine, fluorine, SO^, wherein is a C t -C 4 alkyl group 
or an unsubstituted or substituted phenyl group. The 
starting compounds having the formula II can be prepared 
5 from known starting materials using standard procedures or 
variations thereof within the skill of the art. Various 
starting compounds of formula II are known and are shown 
below in association with a reference citation: 




COOH 



J. Med. Chem. 21, 903 (1988) U.S. Patent 4,665,079 
10 J. Med. Chem. H, 99 (1988) 
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J.Med. Chem. 22., 2363 (1986) J.Med. Chem. 2S., 504 (1987) 




J. Med. Chem. 3JL, 1645 (1990) 
J. Med. Chen. 12, 1645 (1990) EP 0221 463 

EP 0221 463 
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EP 02B7951 



wherein X is nitrogen, or C-F or CH or C-CH, or C-CF or 
C-OCH,. 3 

A schematic route for the preparation of compounds of 
formula ill wherein the azole ring is a 1,2,3-triazole is 
given below: , 




/ 

Kip 



10 



H+ 



Fd 



X 1 - OH 

t> 

MS CI 



X * "SZ3- 



'Rio 



15 



20 



wherein X 1 is hydrogen or hydroxy, 

Kj is hydrogen or hydroxy or amino group, 

Kg and are hydrogen alkyl, COOH, oyiHj, amino or 

phenyl, 

R, 0 is benzyl or t-BOC protective group. 

The reaction of compound IV and a substituted 
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acetylene as shown is carried out in a suitable solvent 
such as acetone, methanol, ethanol, benzene, toluene or 
xylene, either in a high pressure vessel or at normal 
pressure. The reaction is usually carried out at 
5 temperature from room temperature to 150 *C, preferably 
from 60* C to 140° C, for 2 to 96 hours. Substituted 
acetylenes are usually used in an amount of at least 1 
mole, preferably l to 15 moles, for every one mole of 
compound IV. 

10 Deprotection of the N-protective group of compound V 

is carried out either by hydrogenation in presence of an 
acid such as hydrochloric acid, acetic acid etc. or by 
hydrolysis with mineral acid such as HC1, HNOj, HgSO^, 
CF 3 C00H or CHjCOOH in a solvent such as methanol, ethanol 

15 or propanol. The deprotection reaction is usually carried 
out at a temperature from 0- C to 100' C, usually at 0' C 
to 40' C, for 10 minutes to 48 hours. The hydrogenation 
reaction is usually carried out in presence of metal 
catalyst such as Pd, Pt or Rh under normal pressure to 

20 high pressure. 

The reaction of compound V and methane sulfonyl 
chloride (MSC1) is carried in a suitable solvent, for 
example, dichloromethane, chloroform, carbon 
tetrachloride, benzene, toluene, DMF or DMSO in the 

25 presence of a base such as triethylamine, NaHCOj, KgCOj, 
CsCOj, sodium alkoxide (NaOCHj or HaOCgHj) , potassium tert- 
butoxide or pyridine. The reaction temperature is in the 
range from 0° C to 100* C, preferably 0' C to 35* C, and 
reaction times vary from 1 hour to 48 hours. The 

30 methanesulfonyl chloride is usually used in an amount of 
at. least 1 mole preferably 1 to 5 moles per mole of 
compound V. 

The reaction of compound VI and a metal azide such as 
NaN 3 in the presence of phase transfer catalyst such as 
35 NH 4 C1, (NH 4 ) 2 co 3 , (Bu) 4 NBr is carried out in a polar solvent 
such as DMF or DMSO, etc. or in a mixture of solvents such 
as DMF-HjO, DMSO-HgO in a ratio of 4:1. The reaction 
temperature ranges from room temperature to 180* c, 
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preferably from 40* to 100 # C. The reaction time ranges 
from 1 hour to 48 hours, and a molar ratio of from 1 to 5 
moles of metal azide per mole of compound VI is preferred. 
The phase trams fer catalysts are used in same ratio as the 
5 metal azide ratio. 

The reaction condition for conversion of compound VII 
to compound III is the same as described for conversion of 
compound V to compound III. 

Compounds of the formula III wherein the azole ring 
10 is a 1, 2,4-triazole can be prepared by the reaction of 
potassium-1, 2 , 4-triazolide with N-benzhydryl-3- 
mesyloxyazetidine or N-benzyl-3-mesyloxypyrrolidine. The 
N-blocking groups are then removed are in the usual manner 
by catalytic hydrogenation with palladium on charcoal, as 
15 illustrated in Examples U, V, W and X. 

Compounds of the formula III wherein the azole ring 
is a 1,2,3,4-tetrazole moiety are prepared in an analogous 
manner as illustrated in Examples JJ, KK and LL. 

Compounds of the formula III wherein n=o (azetidines) 
20 or n=2 (piper idines) are prepared in analogous manner to 
those wherein n-l (pyrrolidines) . 

The starting compounds II and III are reacted 
together in the presence of solvents at elevated or 
reduced temperatures for a sufficient time to allow the 
25 reaction to proceed to completion. Reaction conditions 
will depend upon the nature of the leaving group L of the 
compounds of formula II and the degree of the reactivity 
of compound III. 

The reaction is preferably carried out in the 
30 presence of a proton acceptor such as pyridine, 
diazabicycloundecane (DBU) , N-methyl pyrrol idine-2 -one or 
picoline. 

The solvents of choice for this reaction are 
nonreactive solvents such as acetonitrile, t et rahydr o f uran 
35 (THF), ethanol, methanol, chloroform, methylene chloride, 
pyridine, picoline, N-methylpyrrolidine-2-one, water, 
dimethyl sulfoxide, dimethyl formamide or the like. 
Mixtures of these solvents may also be utilized. 
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Reaction temperatures will generally range from 
between about 50°C to 150 # C. The preferred molar ratio of 
compounds XI and III are 1:2.5 to 5.0. The reaction times 
generally range from 4 to 50 hours depending on the 
5 reactant s • 

Another method for preparing compounds of formula I 
is by reacting a compound of the general formula II vith 
a compound of formula VIII to form a compound of formula 
IX followed by substitution of leaving group L, in IX with 




IX + azole •* I 

R, R 1 , Rg, R3, R(, X and L are the same as defined above. 
I*, is the suitable leaving group selected from chlorine, 

15 bromine, fluorine or S0 2 GHg or S0 2 C 6 H 4 CH,(p). 

An alternate process can also be used for preparing 
the compound of formula I by reacting the compound of 
formula II with compound of formula XI followed by 
reaction with substituted acetylenes as shown in the 

20 following scheme: 
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R, R,, Rj, Rj, R^, Rj, Rg, R,, x and L are sane as defined 
above. The reaction time, -temperature, molar ratio and 
solvent for the reaction of the compound of formula II 
with the compound of formula VIII or reaction of compound 
5 of formula II with compound of formula XI are the same as 
defined for the reaction of compound II with compound III, 
as described above. 

The reaction temperature, time, molar ratio and 
solvent used for the reaction of compound IX with 

10 triazoles are the same as described above for the reaction 
of compound VI with metal azides (NaN 3 ) or (C^H^NNj. The 
reaction temperature, times, molar ratio and solvent used 
for the reaction of compound XII with substituted 
acetylenes are the same as described for the conversion of 

15 compound IV to compound V. 

The pyrido-benzoxazine compounds of the invention are 
prepared as illustrated in Examples 41, 42 and 43 using 
the procedure described by Mitscher et al, J. Med. Chem. 
30./ 2283-2286 (1987) to prepare the pyrido-benzoxazine 
20 intermediate compounds of formula II. 

The compounds of the invention are capable of forming 
both pharmaceutical ly acceptable acid addition and/or base 
salts. Base salts are formed with alkali and alkaline 
earth metals such as sodium, potassium, magnesium, 
25 calcium, and the like, and heavy metal salts such as 
silver, zinc, cobalt, and cerium, and with organic amines 
such as choline and lysine, either directly or in 
combination with a physiologically acceptable carrier. 

Pharmaceutically acceptable acid addition salts are 
30 formed with organic and inorganic acids such as 
hydrochloric, sulfuric, phosphoric, acetic, citric, 
oxalic, malonic, salicylic, malic, gluconic, fumaric. 
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succinic, ascorbic, maleic, methanesulf onic, p- 
toluenesulfonic acid and the like. The salts are prepared 
by contacting the free base form with a sufficient amount 
of the desired acid or amine to produce, for example, the 
5 mono or di salt in a conventional manner. 

The compounds of the invention can exist in 
unsolvated as well as solvated forms including hydrated 
forms and the like. In general, the solvated forms, 
including hydrated forms, are equivalent to the unsolvated 
10 forms for purpose of the invention. 

The compounds of formula X are useful as 
antibacterial agents. They were found to be very potent 
in vitro against various sensitive and quinoline resistant 
Gram positive microbes such as E. faecjum, S. auyeus Cog.- 
15 ve, S. eoidermidis. g« sapyophyt ;tcus , and S. pyogenes. 
Further studies on some of the compounds of this invention 
revealed that their in vitro MIC values against Gram- 
positive and Gram-negative organisms are negligibly 
affected by inoculum size, cations (Mg**, Ca~) , and serum. 
20 Human patients suffering from bacterial infections can 

be treated by administering to the patient a 
pharmaceutically effective amount of one or more of the 
present compounds optionally, but preferably, in the 
presence of a pharmaceutically acceptable carrier or 
25 diluent. There may also be included a pharmaceutically 
compatible binding agent, and/or adjuvant materials. The 
active materials can also be mixed with other active 
materials which do not impair the desired action and/or 
supplement the desired action. The above materials 
30 according to the present invention can be administered by 
any route, for example, orally, parenterally, 
intravenously, intradermally, subcutaneously or topically 
in solid or liquid form* 

The solid form preparation includes powders, tablet, 
35 dispensable granules, capsules, cachets, suppositories and 
ointments. A solid carrier can be one or more substances 
which may also act as diluents, flavoring agents, 
solubilizers, lubricants, suspending agents, binders, or 
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tablet disintegrating agents, including magnesium 
carbonate, magnesium stearate, talc, sugar, lactose, 
pectin, dextrin, starch, gelatin, gum tragacanth, methyl 
cellulose, sodium carboxymethyl cellulose, low melting 
5 wax, cocoa butter and the like. 

Liquid form preparations include solutions, 
suspensions and emulsions. The liquid preparation for 
parenteral injection may be water or water-propylene 
glycol solution or water-polyethylene glycol solution or 
10 the like, so long as it is acceptable to biological 
systems (isotonicity, pH etc.)* Aqueous solutions 
suitable for oral use can be prepared by dissolving the 
active component in water and adding suitable colorant, 
flavors, stabilizing and thickening agents as desired. 
15 Aqueous suspensions suitable for oral use can be made by 
dispersing the finely divided active component in water 
with viscous material, i.e. natural or synthetic gum, 
resins, methyl cellulose, sodium carboxymethyl cellulose 
and other well known suspending agents. 
20 The quantities of active compound in a unit dose of 

a preparation may be varied depending on the particular 
application and the potency of the active ingredient. 
Determination of the proper dosage for a particular 
situation is within the skill of the art. The dosage of 
25 the pharmaceutical preparation is generally in the range 
of 0.2 to 100 mg of the compound of formula I and salts 
thereof per kilogram of body weight of the patient per 
day. Preferably this daily dose is administered 2-4 
times per day in fractions of the daily dose. 
30 Our invention is further illustrated by means of the 

following non-limiting examples: 

Example i 

Ethvl 6 . g-aif luoro-l- M-f luoronhanvl 1 -7- r 3- M . a , 3-tria 2 ol- 
1-Vl ) pvrroliaine-l-vl ] -1 . 4-dihvdro- 4-oxo-guinoline-3 - 
35 carboxylase 

A solution of ethyl l-(4-fluorophenyl)-6,7,8- 
trif luoro-l , 4 -dihydro-4 -oxo-quinol ine-3 -carboxy 1 ate (180 
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mg, 0.5 mmol), 3- (1, 2 , 3-triazol-l-yl) -pyrrolidine 
hydrochloride (259 mg, 1.4 mmol) and DBU (384 mg, 2.5 
mmol) in acetonitrile (20 ml) was heated at 75* for 3 h. 
Cooled to r.t. and stirred for another 15 h. The 
5 separated solid was filtered, successively washed with 
acetonitrile and ether. The white crystalline solid thus 
obtained was dried in vac-oven at 40 *C. Yield: 135 mg. 
56.7%. 1 H NMR (CDC1 3 ) St 1.35 (t, 3H) , 2.50 (m r 2H) , 
3.70 (m, 1H), 3.85 (a, 2H) , 4.10 (m, 1H) , 4.35 (g, 2H) , 
10 5.25 (m, 1H), 7.20 (B r 2H) , 7.40 (m, 2H) , 7.63 (d, 1H) , 
7.72 (d, 1H), 7.90 (dd r 1H) , 8.25 (S, 1H) . 

Example 2 

fi . 8-Dif luoro-1- M-f luorop henvll -7- r 3- ( 1 . 2 . 3-triazol-l-vl ) - 
pyr-roiidin-i-vl 1 -l . 4-dihvdro-4-oxo-auinoline-3-carboxvlic 
15 acid 

A suspension of ethyl 6 , 8-dif luoro-1- (4-f luorophenyl- 
7-[3- (1, 2, 3-triazol-l-yl) -pyrrolidin-l-yl ] -1 , 4-dihydro-4- 
oxo-quinoline-3 -carboxylate (180 mg # 0.37 mmol) in 20 ml 
NaOH solution (containing 15 mg NaOH) and THF (20 ml) was 

20 heated at 90" C for 3.5 h. The THF was evaporated and the 
separated solid redissolved in water layer by heating and 
acidified to pH 6.0. The precipitate was filtered, washed 
with water and dried in vac-oven at 40" c to obtain the 
title compound as a light yellow solid. Yield: 89 mg, 

25 52.66%; m.p. 303* C. *H NMR (TFA) ff: 2.82 (m, 2H) , 4.14- 
4.64 (m, 4H), 5.74 (m, 1H) , 7.37 (m, 2H) , 7.60 (m, 2H) , 
8.20 (dd, 1H), 8.54 (d, 1H) , 8.65 (d, 1H) , 9.03 (S, 1H) . 



Example 3 

Ethvl l- ( 2 . 4-dif luo rophenvl 1 -6-fluoro-7- r 3- < 1 . 2 . 3-triazol- 
30 l-vll -pyrrol idi n-l-vll -l . 4-dihvdro-4-oxo-l . 8- 

naphthvridine-3 -carboxvlate 

A mixture of ethyl l-(2 , 4-difluorophenyl) -7-chloro-6- 

f luoro-1, 4 -dihydro-4-oxo-l , 8 -naphthyridine- 3 -carboxylate 

(91 mg, 0.5 mmol), 3-(l, 2, 3-triazol-l-yl) -pyrrolidine 
35 hydrochloride (259 mg, 1.5 mmol), and DBU (380 mg, 2.5 

mmol) in CH 3 CN (20 ml) was heated under reflux for 2 h. 
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cooled to r.t. and stirred further for 18 h, diluted with 
water. Dnreacted starting materials were removed by 
extraction with chloroform. The water layer was 
concentrated to give a yellow oil. Yield: 150 mg, (62%) . 
5 1 H NMR (CDC1 3 ) Sz 1.3 (t f 3H), 2.5 (m, 2H) , 3.9 (m, 4H) , 
4.4 (q, 2H) , 5.3 (m, 1H) , 7.3 (m, 4H) , 7.8 (d, 1H) , 8.0 
(d, 1H), 8.4 (S, 1H). 

Example 4 

Ethyl l-cvclopropyl-6-fluoro-7-f 3 (S) - ( 1 . 2 . 3-triazol-l- 
10 vll pvrrolidin-l-vl 1 -1 . 4 -dihvdro-4 -oxo- 1 . 8-naphthvridine-3- 
earboxvlate 

Ethyl-7-chloro-l-cyclopropyl-6-fluoro-l,4-dihydro-4-oxo- 
1, 8-naphthyridine-3-carboxylate (250 mg, 0.8 mmole) was 
reacted with 350 mg (2 mmole) of 3 (S)-(l,2,3-triazol-l- 

15 yl) pyrrolidine hydrochloride in 8 ml of pyridine in the 
presence of 305 mg (2 mmol) of DBU at 80-90 C for 6 hr. 
The reaction was then stirred at room temperature for 4 
days. The solvent was then evaporated under reduced 
pressure and to the residue, water was added and extracted 

20 with chloroform. The organic layer was dried and 
evaporated to dryness. The residue was then 

chromatographed over aluminum (neutral, activity III) 
using chloroform as solvent to yield 80 mg (24%) of the 
desired product, 'h NMR (CDCl,) : 8.48 (s, 1H) , 8.05 (d, 
25 1H), 7.76 (d, 1H) , 7.7.1 (d, 1H) , 5.46-5.32 (m, 1H) , 4.46- 
4.26 (m, 4H) , 4.15-4.0 (m, 2H) , 3.56-3.42 (m, 1H) , 2.71- 
2.57 (m, 2H), 1.4 (t, 3H) , 1.26-0.95 (m, 4H) . 

Example S 

l-Cvclopropvl-6-f luoro-7- T3 t&\ -( 1 . 2 . 3-triazol-l- 
30 vll pyrrol idin-l-vl 1 -1 . 4-dihvdro-4-oxo-l . 8-naphthvridine-3- 
carfroxygic acid 

Ethyl l-cyclopropyl-6-f luoro-7-[3 (S) - (l, 2 , 3-triazol-l- 
yl) pyrrol idin-l-yl] -1 , 4-dihydro-4-oxo-l, 8-naphthyridine-3- 
carboxylate (80 mg, 0.19 mmol was heated in 16 ml of 6N 
35 HC1 at 100-110* C for 18 hr. This was then concentrated 
to dryness and methanol -ether was added and the formed 
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solid was collected to yield 55 mg (73%) of the desired 
product after drying, m.p. 268-270* C. *H NMR (TFA) : 
9.21 (S, 1H), 8.74 (s, 1H), 8.58 (S, 1H) , 8.20 (d, 11.4 
Hz, 1H), 6.14-5.84 (m, 1H) , 4.94-4.3 (m, 4H) , 4.18-3.95 
5 (m, 1H), 3.18-2.8 (m, 2H) , 1.68-1.18 (m, 4H) . 

Anal, calcd. for C^yFN^Oj'l^HgO; C, 54.96; H, 4.61; N, 
21.35. Found; C, 54.66; H, 4.51; N, 20.85. 

Bxamole 6 

Ethvl 7- rcis-3-amino-4- ( 1 . 2 . 3-triazol-l-vll pvrrolidin-1- 
10 vll -l-cvcloproPvl-6-f luoro-1 „ 4 -dihvdro-4 -qvo- 1 . a- 
naphthvridine-3-carboxvlate 

Ethyl 7-chloro-l-cyclopropyl-6-f luoro-1, 4-dihydro-4-oxo- 
l,8-naphthyridine-3-carboxylate (243 mg, 0.78 mmole) and 
cis-3-amino-4-(l,2,3-triazol-l-yl)pyrrolidine (300 mg, 

15 1.96 mmole) were reacted together in 8 ml of pyrridine at 
room temperature for 5 days. The solvent was then 
evaporated, water was added to the residue and was 
extracted with chloroform. The organic layer was then 
dried (Na 2 SOJ and evaporated to yield 0.23 g of the crude 

20 product which upon purification over neutral alumina 
(activity XII) using 4% methanol/chloroform as solvent 
yielded 200 mg (60%) of the desired product. *H NMR 
(CDC1 3 ) : 8.5 (S, 1H), 8.12 (d, 1H) , 7.82 (s, 1H) , 7.76 
(S, 1H), 5.3-5.15 (S, 1H), 4.55-4.00 (m, 6H) , 3.85-3.62 

25 (m, 1H), 3.58-3.4 (m, 1H) , 1.43 (t, 3H) , 1.32-0.94 (m, 
4H) . 



Example 7 

7- rcis-3 -Amino-4- f 1 . 2 . 3-triazol-l-vl) ovrrolidin-l-vl 1 -1- 
cvclopropvl-6-f luoro-1 . 4-dihdvro-4-oxo-l . 8-naphthvridine- 

30 3-carboxvlic acid hydrochloride 

Ethyl 7- [cis-3-amino-4- (1,2, 3-triazol-l-yl) pyrrolidin-1- 
yl ] -l-cyclopropyl-6-f luoro-1 , 4-dihydro-4-oxo-l , 8- 
naphthyridine-3-carboxylate (200 mg, 0.47 mmole) was 
heated with 8 ml of 6N hydrochloric acid at il0*c for 18 

35 hr. The solution was then evaporated to dryness and the 
residue was crystallized from methanol-ether to yield 160 
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mg (85%) of the desired hydrochloride, m.p. 240* C (dec). 
1 H NMR (TFA) : 9.27 (s, 1H) , 9.01 (s, 1H) , 8.66 ( S/ 1H) , 
8.3 (d, 11.6 Hz, 1H), 6.64-6.45 (m, 1H) , 5.35-4.66 (m, 
5H), 4.20-4.02 (m, 1H) , 1.7-1.2 (m, 4H) .Anal, calcd. for 
C^ClFN^.lifHgO C, 46.76; H, 4.80; N, 21.2; CI, 7.67. 
Found; C, 46.85; H, 4.31; N, 20.62; CI, 8.36. 



Example 8 

1- (2 . 4-Dif luorophenvll -6-f l uoro-7-ra-f i . 2 . 3-fcria2o3 -1 - 
Yl ) PYrro^ Adin-l-YX 1 -1 . 4-dihydro-4-oxo-l . B-n^hl-hvridine-S- 
10 carboxyJLjc agjd 

A mixture of crude ethyl l-(2,4-difluorophenyl)-6- 
f luoro-7- [ 3- ( 1 , 2 , 3-triazol-l-yl) -pyrrolidin-l-yl ] -1 , 4- 
dihydro-4-oxo-l,8-napthyridine-3-carboxylate (150 mg, 0.31 
mmol), THF (15 ml), NaOH (20 mg, 1.5 mmol) and water 15 ml 
15 was heated under reflux for 3 h, cooled and the THF 
evaporated. The aqueous solution was acidified and the 
precipitated yellow solid washed with water, dried in vac- 
oven at 50" C to obtain 80 mg (solid). This solid was 
washed with ether to get the pure of compound. Yield: 50 
JO mg (35.7%) m.p.: 253* C (dec). % NMR (TFA) St 2.85 (m, 
2H), 3.70-4.50 (m, 4H, 5.80 (m, 1H) , 7.20 (m, 2H) , 7.60 
(m, 1H), 8.25 (S, 1H), 8.57 (S, 1H) , 8.62 (S, 1H) , 9.20 
(S, 1H). 



Example Q 

l-CycloproPVl-6-f luoro-7- 1 3- ( 1.2. 3-triazol -i -yl ) - 
PyrrplidiP-l-Vl 1 -1 . 4-dihvdro-4-oyr>-guino1 inp-3-caT-hnvyl -i n 
acid 

A mixture of l-cyclopropyl-6,7-difluoro-l,4-dihydro- 
4-oxo-quinoline-3-carboxylic acid (120 mg, 0.486 mmol), 
DBD (190 mg, 1.25 mmol) , 3- (1,2, 3-triazol-l-yl) pyrrolidine 
hydrochloride (216 mg, 1.25 mmol) in pyridine (8 ml) was 
heated at 80* C for 18 h. The reaction mixture was 
concentrated and treated with water. The separated solid 
was collected by filtration, washed with water and 
acetonitrile to give light brown solid. Yield: 71 mg 
(38%), m.p. 284* C (dec). 'h NMR (TFA) Si 1.5 (m, 4H) , 



SUBSTITUTE SHEET 



WO 92/10492 



PCI7CA91/00435 



18 

3.0 (m, 2H), 4.0 (m, 4H), 4.65 (bs, 1H) , 5.9 (bs, 1H) , 7.5 
(d, 1H), 8.20 (d, 1H), 8.6 (s, 1H) , 8.7 ((S, 1H) , 9.2 (S, 
1H) . 

Example 10 

5 1 -CvcloDronvT-6 . 8-dif 1 »»r P -7- r 3- f 1 . 2 . 3-tria20l-l-y;t ) T 

pyrrel idin-1 -vll -1 . 4- d j hvdro-4-oxo-auinoline-3-carbQXVl j-P 
acid 

A mixture of l-cyclopropyl-6,7,8-trifluoro-l,4- 
dihydro-4 -oxo-guinol ine-3 -carboxyl ic acid (138.5 mg, 0.486 

10 mmol), DBD (190 mg, 1.25 mmol), and 3-(l,2,3-triazol-l- 
yl) -pyrrolidine hydrochloride (216 mg, 1.25 mmol) in 
pyridine (8 ml) was heated for 20 h at 75-80* C and then 
pyridine removed under vacuum. The residue was diluted 
with acetonitrile. The precipitated solid was washed with 

15 acetonitrile, ether and dried at 40* C. Yield: 65 mg 
(33%) m.p. 244-246' C (dec). ^100125 

(TEA.) 5:1.5 (m, 4H) , 2.8 (m, 2H) , 4.5 (m, 4H) , 4.75 (bs, 
1H), 5.8 (bs, 1H), 8.15 (d, 1H), 8.6 (S, 1H) , 8.7 (s, 1H) , 
9.25 (s, 1H) . 

20 Example XI 

g-Amino-l-cvclopr-QPVl-6 ■ 8-dif luoro-7-r3-f 1 . 2 . 3-trjazol-l- 

Y i \ -mnnrliidin -i-vi i -l . 4-dihvdro-4-oxo-cruinolipe-3- 
earboxvlie acid 

A mixture of 5-amino-l-cyclopropyl-6 , 7 , 8-trif luoro- 

25 i / 4-dihydro-4-oxo-quinoline-3-carboxylic acid (190 mg, 
0.64 mmol), 3- (1, 2, 3-triazol-l-yl) -pyrrolidine 
hydrochloride (290 mg, 1.67 mmol), and DBU (255 mg, 1.70 
mmol) in pyridine (5 ml) was heated at 110* C for 20 h. 
The reaction mixture was then cooled and diluted with 

30 methanol, the separated solid was collected and washed 
successively with methanol, water and acetonitrile. The 
title compound was obtained upon drying in oven at 40* C. 
Yield: 168 mg (63%) m.p.: 273.5-275* C. % HMR (TFA) St 
1.40 (m, 4H), 2.90 (m, 1H) , 4.40 (m, 4H) , 4.75 (m, 1H) , 

35 5.70 (m, 1H), 8.55 (d, 1H) , 8.68 (d,' lH) , 9.15 (S, 1H) . 

Example 12, 

.^rxm itc QHFFT 
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S-Amino-l-cvclopropvl-6 . 8-dif luoro-7- T3S- ri 2 . 3-triazoI-i - 
vl ) -pyrrolidin-l-vl 1 -1 . 4-dihvdro-4-oxo-mi inolin e -3- 
carboxvlic acid 

A mixture of 5-amino-l-cyclopropyl-6,7,8-trifluoro- 
5 l,4-dihydro-4-oxo-guinoline-3-carboxylic acid (200 mg, 
0.67 mmol), 3S- (1, 2 , 3-triazol-l-yl) pyrrolidine 
hydrochloride (293 mg, 1.68 mmole) and 
diazabicycloundecane (256 mg, 1.60 mmol) in pyridine (20 
ml) was heated at 110* C for 20 hrs. The reaction mixture 

10 was cooled, diluted with methanol, the separated solid was 
filtered and trashed with HjO and CH,CN, dried to give 
title product. Yield: 120 mg (43%), m.p. 277-78* C. % H 
NMR (TEA) 6: 1.31-1.58 (m, 4H) , 2.90 (m, 2H) , 4.15-4.54 
(n, 4H), 4.75 (m, 1H), 5.86 (m, 1H), 8.55 (d, 1H) , 8.69 

15 (d, 1H), 9.15 (S, 1H) . 



Example 13 

5-Amino-l-cvclopropvl-6 . S-dif luoro-7-r3R- fi.2. 3-triazol-l- 
vl ) -pyrrol idin-l-vl 1 -1 , 4-dihvdro-4-oxo-tniin oline-3- 
garbpxvlic acid 

20 Prepared by the same procedure as described in 

Example 12 by using 5-amino-l-cyclopropyl-6,7,8-trifluoro- 
l,4-dihydro-4-oxo-quinoline-3-carboxylic acid and 3R- 
(1,2, 3-triazol-l-yl) pyrrolidine hydrochloride. Yield 
41%, m.p. 279-280* C. % NMR (TFA) Si 1.31-1.49 (m, 4H) , 

25 2.92 (m, 2H), 4.2-5.1 (m, 4H) , 4.73 (m, 1H) , 5.82 (m, 1H) , 
8.56 (d, 1H), 8.68 (d, 1H) , 9.10 (S, 1H) . 

Example 14 

S-ABtino-l-(2 . 4-dif luorophenvll -6 . 8-dif luor o-7-r3Wi . 2 . 3- 

triasol»l-Vl)PVrrolldin-l-vll-i.4-dibvdro-4-ox o-cruinoline- 
30 3 carboxvlic acid 

A mixture of 5-amino-i- (2, 4-dif luorophenyl) -6,7,8- 
trif luoro-1 , 4-dihydro-4-oxo-guinoline-3-carboxylic acid 
(200 mg, 0.54 mmol), 3- (1,2, 3-triazol-l-yl) pyrrolidine 
hydrochloride (231 mg, 1.25 mmol) and diazabicycloundecane 
35 (200 mg, 1.31 mmol) in acetonitrile (25 ml) was refluxed 
for 45 hrs. The separated solid was filtered, washed with 
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acetonitrile and ether to give 150 mg (57%) of desired 
product, m.p. 307.5-309" C. 1 H NMR (TPA) S: 2.81 (m, 
2H), 4.06-4.53 (m r 4H) , 5.73 (m, 1H) , 7.15-7.23 (m, 2H) , 
7.59-7.66 (m, 1H), 8.52 (d, 1H) , 8.62 (d, 1H) , 8.82 (d, 
5 1H) . 

dapple 15 

5-Amino-l- f 2 . 4-dif luoroohenvl > -6 . 8-difluoro-7- r 3S- 1 1 . 2 . 3- 
triazol-l-vl ) -pvrrolidin-l-vl 1 -1 . 4-dihydro-4-oxo- 
ouiiioline-3-carboxvlic acid 

10 A mixture of 5-amino-l- (2,4 -difluorophenyl) -6,7,8 - 

trif luoro-l , 4-dihydro-4-oxo-quinoline-3-carboxylic acid 
(100 mg, 0.27 mmol) , 3S-(1, 2, 3-triazol-l-yl) pyrrolidine 
hydrochloride (117 mg, 0.67 mmol) and diazabicycloundecane 
(102 mg, 0.67 mmol) in pyridine (10 ml) was heated at 110" 

15 c for 40 hrs. The reaction mixture was concentrated and 
the residue was triturated with water. The separated 
solid was filtered, washed with water, acetonitrile and 
dried under vacuum at AO' c. Yield: 88 mg (67%); m.p. 
302-304' C. 1 H NMR (TPA) St 2.82 (m, 2H) , 4.0-4.53 (m, 
20 4H), 5.73 (m, 1H), 7.10-7.23 (m, 2H.) , 7.55-7.70 (m, 
1H)8.52 (d, 1H), 8.62 (d, 1H) , 8.82 (d, 1H) . 

Example 16 

5-Amino-l- ( 2 . 4-dif luoroohe nvl ) -6 . 8-dif luoro-7- r 3R- f l .2.3- 
triazol-l-vl > -pvrrolidine-l-vl 1 -l .4-dihvdro-4 -oxo- 

25 cfuinoline-3-carboxvlic acid 

Prepared by following the procedure as described in 
Example 15 by using 5-amino-l- 2, 4 -difluorophenyl) -6, 7, 8- 
trif luoro-l , 4-dihydro-4-oxo-quinoline-3-carboxylic acid 
and 3R-(l,2,3-triazol-l-yl)pyrrolidine hydrochloride. 

30 Yield: 57%, m.p. 302.5-304* C. 1 H NMR (TPA) St 2.80-2.90 
(m, 2H), 4.05-4.35 (m, 3H) , 4.55 (m, 1H) , 5.73 (m, 1H) , 
7.09-7.23 (m, 2H) , 7.55-7.70 (m, 1H) , 8.53 (d, 1H) , 8.62 
(d, IE), 8.82 (d, 1H). 

Example 17 

35 7- r cis-3 -Amino-4- f 1 . 2 . 3 -triazol-l-vl ) -pvrrolidin -l-vl 1 -l- 
CVCloproPVl-6 , 8-dif luoro-l . 4-dihvdro-4-oxo-auinoline-3- 
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carboxvlic acid 

A mixture of l-cyclopropyl-6,7,8-trifluoro-l,4- 
dihydro-4-oxo-quinoline-3-carboxylic acid (44 mg, 0.156 
mmol) and cis-3-amino-4- (1,2, 3-triazol-l-yl ) pyrrolidine 
5 (60 ng, 0.39 mmol) in pyridine (5 ml) was heated at 110* 
C for 2-3 hrs under N 2 and then stirred at room 
temperature for 20 hrs. The reaction mixture was 
concentrated and the residue was washed with vater and 
acetonitrile. The solid was dried under vacuum at 40* C. 
10 Yield: 43 mg (66%), m.p. 245-47* c. 1 H NMR (TFA) 6: 1.3- 
1.8 (m, 4H), 4.4-5.25 (m, 6H) , 6.40 (m, 1H) , 8.15 (d, 1H) , 
8.62 (S, 1H), 8.90 (S, 1H) , 9.40 (S, 1H) . 

Example 

5-Amino-7- r cis-3-amino-4- f 1 . 2 . 3-triazol-l-vl \ -pvrrolidin- 
15 1-Vl 1 -l-cvclopropvl-6 , 8-dif luoro-l . 4-dihvdi ro-4-oxo- 

auinoline-3-carboxvlic acid 

Prepared by following the same procedure as described 

for Example 17 by using 5-amino-l-cyclopropyl-6 , 7 , 8- 

trif luoro-l , 4-dihydro-4-oxo-quinoline-3-carboxylic acid 
20 and cis 3-amino-4-(l,2,3-triazol-l-yl) pyrrolidine. 

Yield: 65%, m.p. 275-277* C. 1 H NMR (TFA) 6z 1,33-1.50 

(m, 4H), 4.32-5.12 (m, 6H) , 6.34 (m, 1H) , 8.64 (S, 1H) , 

8.89 (S, 1H), 9.16 (S, 1H) . 

Example 19 

25 5-Amino-7-rcis-3-amino-4 -( 1.2 . 3-fcriazol-l-vl) -pv-rrolidin- 

1-vl 1 -1- ( 2 . 4-dif luorophenvl \ -6 . 8-dif luoro-l . 4-dihvdro-4- 

oxo-ouinoline-3-carboxvl ic acid 

Prepared by following the same procedure as described 

for example 13 by using 5-amino-l-(2,4-difluorophenyl)- 
30 6,7, 8-trif luoro-l , 4 -dihydro-4 -oxo-quinol ine-3 -carboxy 1 ic 

acid and cis 3-amino-4-(l, 2, 3-triazol-l-yl) -pyrrolidine. 

Yield: 66%, m.p. 279-281* C. 1 H NMR (TFA) 6: 4.48-4.82 

(m, 4H) , 5.02 (m, 1H), 6.26 (m, 1H), 7.17 (m, 2H), 7.62 

(m, 1H), 8.6 (S, 1H), 8.82 (2d, 2H) . 

f 

35 Example 20 

5-Amino-7-rtrans-3-hvdroxv-4- f l , 2 . 3-triazol-l-vl l - 
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pvrrolidin-l-vl 1 -l-cvclopropvl-6 . 8-dif luoro-l . 4-dihvdr-o-4- 
oxo-auinoline-3-carboxvlic acid 

A mixture of 5-amino-l-cyclopropyl-6,7, 8-trifluoro- 
1, 4-dihydro-4-oxo-quinoline-3-carboxylic acid (63 mg, 0.21 
5 mmol ) trans -3 -hydroxy-4 - (1,2, 3-triazol-l-yl) -pyrrolidine 
hydrochloride (100 mg, 0.52 mmol) and diazabicycloundecane 
(79 mg, 0.52 mmol) in pyridine was heated at 110" C for 20 
hrs. The reaction mixture was concentrated and the 
residue was triturated with water. The separated solid 
10 was filtered, washed with water and acetonitrile and dried 
under vacuum at 40* C. Yield: 35 mg (40%) ; m.p. 261- 
165.5' C. 1 H NMR (TFA) 6: 1.33-1.51 (m, 4H) , 4.24 (m, 
2H), 4.60 (m, 2H) , 4.92 (m, 1H) , 5.20 (m, 1H) , 5.79 (m, 
1H) , 8.59 (d, 1H), 8.78 (S, 1H) , 9.15 (S, 1H) . 



15 Example 33. 

l-cvclopropvl-6 . 8-dif luoro-5-methvl-7- r3- f 4-methvl-l .2.3 - 
triazol-l-vl ) pvrrolidine-l-vl 1 -1 . 4-dihvdro-4-oxoauinoline- 

3-carboxyiic acid; 

To the suspension of 50 mg (0.168 mmole) of l-cyclopropyl- 
20 5-methyl-6 , 7,8-trif luoro-l, 4-dihydro-4-oxoquinoline-3- 
carboxylic acid and 3- (4-methy 1-1,2, 3-triazol-l- 
yl) pyrrolidine hydrochloride (79 mg, 0.421 mmole) in dry 
acetonitrile (5 ml) was added 64 mg (0.421 mmole) of DBU 
(diazbicycloundecane) and the solution was refluxed under 
25 nitrogen for 46 hr. The yellow solution was concentrated 
to dryness and the residue was then suspended in 
acetonitrile and filtered. The supernatant was evaporated 
to dryness and to the residue water was added and solid 
collected (30 mg, 43%) . m.p. 232-234 C, , *H NMR (TEA) 
30 : 9.26 (s, 1H), 8.37 (S, 1H) , 5.78-5.58 (m, 1H) , 4.85-4.1 
(m, 5H), 3.0-2.7 (m, 5H) , 2.68 (s, 3H) , 1.65-1.15 (m, 4H) . 
Anal, calcd. for C^H^F-^Oj ; C, 58.74; H, 4.93; N, 16.31. 
Found ; C, 58.14; H, 5.06; N, 16.08. 

gxample 22 

35 l-CycloproPVl-6 . 8-difluoro-7-r3-f 1 .2 . 3-triazol-l-vl) 

azetidine-l-vl 1 -1 . 4-dihvdro-4-oxoauinoline-3-carboxvlie 
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acid 

l-Cyclopropyl-6 , 7 , 8-trif luoro-l, 4-dihydro-4-oxoquinoline- 
3-carboxylic acid (50 nig, 0.18 xnmole) was reacted with 3- 
(1,2, 3-triazol-l-yl)azetidine hydrochloride (72 mg, 0.45 
5 mmole) in 3 ml of dry pyridine in the presence of 68.5 mg 
(0.45 mmole) of DBU at 80 C for 16 hr. The yellow 
solution was then evaporated to dryness, and water was 
added to the residue and solid was collected and dried to 
yield 64 mg (92%) of the desired product, m.p. 315-316*C, 
10 1 H NMR (TFA), 9.26 (s, 1H) , 8.75 (d, 1.2 Hz, 1H) , 8.60 (d, 
1.3 HZ, 1H), 8.10 (d, 11.8 HZ, 1H) , 6.35-6.0 (m, 1H) , 5.8- 
5.15 (m, 4H), 4.65-4.3 (m, 1H) , 1.9-1.3 (m, 4H) . Anal, 
calcd. for C 18 H 15 F2N 5 03 HjO; C, 53.33; H, 4.23; N, 17.28; 
found; C, 53.68; H, 4.23; N, 17.28. 

15 Example 23 

5-Amino-l-cvclopropvl-6 . 8-dif luoro-7-r3- ( l . 2 . 4- fcriazol-l- 
Vl) aaetidine-l-Vll -1 . 4-dihvdro-4-oxocminoline-3-carb Q *vli e 
acid 

A suspension of 5-amino-l-cyclopropyl-6 , 7 , 8-trif luoro-l , 4- 
20 dihydro-4-oxoguinoline-3-carboxylic acid (75 mg, 0.25 
mmole) and 100 mg (0.5 mmole) of 3-(l,2,4-triazol-l- 
yl)azetidine hydrochloride in 3 ml of dry pyridine, in the 
presence of 152 mg (1 mmole) of DBU was heated under 
nitrogen at 75* C overnight. The suspension was then 
25 evaporated to dryness and to the residue water was added 
and solid collected, washed with water and dried to give 
95 mg (94%) of the desired product as a yellow solid, m.p. 
293-295-C. *H NMR (TFA) : 9.79 (S, 1H) , 9.1 (S, 1H) , 
8.88 (S, 1H) , 6.12-5.88 (m, 1H) , 5.45-5.05 (m, 4H) , 4.44- 

30 4.16 (m, 1H), 1.53-1.18 (m, 4H) . Anal, calcd. for 
C^H^F^Oj; C, 53.74; H, 4.01; N, 20.88; Found; C, 53.60; 
H, 4.08; N, 20.91. 



Example 24 

l-CvcloproPVl-6 . 8-dif luoro-7- T3- f5-itethvl-l .2 . 3-triazol- 
35 1-vl ) pvrrolidine-l-vl 1 -1 . 4-dihvdro-4-oxoauinoline-3- 
carboyvlic acid 
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To 100 mg (0.36 mmole) of l-Cyclopropyl-6,7,8-trifluoro- 
l,4-dihydro-4-oxoquinoline-3-carboxylic acid and 166 mg 
(0.9 mmole) of 3-(5-methyl-l,2, 3-triazol-l-yl) pyrrolidine 
hydrochloride in 10 ml of pyridine was added 134 mg (0.9 
5 mmole) of DBU and the resulting solution was heated under 
nitrogen at 120 *C for 3 days. The very fine suspension 
was then filtered and evaporation of the supernatant 
afforded a residue which was crystallized upon addition of 
water. The solid was collected (117 mg) , m.p. 199-200*C. 
10 1 H NMR (CDC1 3 ) : 8.73 (S, 1H) , 7.83 (d, 13.7 HZ, 1H) , 7.5 
(S, 1H), 5.1-4.9 (m r 1H), 4.48-3.88 (m, 5H) , 2.77-2.45 (m, 
2H), 2.4 (s, 3H), 1.4-1.1 (m, 4H) . Anal, calcd. for 
C 20 H 19 F 2 N 5°3 H 20 ; C ' 55.42 7 H, 4.88; N, 16.16; Pound; C, 
55.64; H, 4.49; N, 15.73. 



15 Example 25 

l-Cvclopropv l-6 . 8-dif luoro-5-methvl-7- T3- f 1 . 2 . 4-triazol-l- 
Yllpvrrolid ine-l-vl1-1.4-dihvdro-4-oxoauinoline-3- 
garboxyljc acid 

l-Cyclopropyl-5-methyl-6 , 7 , 8-trif luoro-1 , 4-dihydro-4- 
20 oxoquinoline-3-carboxylic acid (30 mg, 0.1 mmole) was 
reacted with 40 mg (0.2 mmole) of 3-(l,2,4-triazol-l- 
yl) pyrrolidine hydrochloride in 2 ml of pyridine in the 
presence of 70 mg (0.45 mmole) of DBU at 95 *c overnight. 
The orange solution was evaporated to dryness and to the 
25 residue water was added. The orange solid was collected 
and washed with methanol to yield 19 mg of the crude 
product, which upon further purification from methanol 
yielded 12 mg of the desired product, m.p. 207-210 *C. *H 
NMR (TFA) : 9.81 (S, 1H) , 9.27 (S, 1H) , 8.78 (S, 1H) , 
30 5.75-5.55 (m, 1H) , 4.83-4.12 (m, 5H) , 3-2.7 (m, 5H) , 1.7- 
1.2 (m, 4H) . Anal, calcd. for C^H^^Og H^; C, 55.43; H, 
4.88; N, 16.16; Pound; C, 55.72; H, 4.73; N, 15.65. 



Example 26 

l-Cyclopropyl-6 „ 8-dif luoro-5-methYl-7-f 3- ( 1 . 2 . 3-triazol- 
35 1-vH pvrrolidine-l-vl 1 -1 , 4-dihvdro-4-oxocruinoline-3- 
carboxvlic acid 
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l-Cyclopropyl-5-methyl-6 , 7 , 8-trif luoro-1 , 4-dihydro-4- 
oxoquinoline-3-carboxylic acid (30 mg, 0.1 mmole) was 
reacted with 35 mg (0.2 mmole) of 3-(l,2,3-triazol-l- 
yl) pyrrolidine hydrochloride in 2 ml of dry pyridine under 
5 nitrogen in the presence of 30.4 mg (0.2 mmole) of DBU 
under reflux conditions. The solvent was removed under 
reduced pressure and to the orange viscous oil water was 
added and the solid was collected which was further 
purified from methanol to yield 20 mg of the desired 
10 product, m.p. 228-230 , C. 1 H NMR (TFA) : 9.28 (S, 1H) , 
8.68 (s, 1H), 8.57 (d, 1.4 Hz, 1H) , 5.9-5.75 (m, 1H) , 
4.88-4.14 (m, 5H), 3.1-2.72 (m, 5H) , 1.7-1.2 (m, 4H) . 



Example 27 

5-Amino-l-cvclopropvl-6 . 8-dif luoro-7- r 3- r 4-methvl-i .2.3 - 
15 triazol-l-vl ) pvrrolidine-l-vl 1 -1 . 4-di hvdro-4- 
oxoauinoline-3-carboxvlic acid 

5-Amino-l-cyclopropyl-6, 7, 8-trif luoro-1 ,4-dihydro-4- 
oxoguinoline-3-carboxylic acid (298 mg, l mmole) was 
reacted with 470 mg (2.5 mmole) of 3-(4-methyl-l,2,3- 

20 triazol-l-yl) pyrrolidine hydrochloride in the presence of 
380 mg (2.5 mmole) of DBU in 20 ml of dry acetonitrile for 
two days under reflux conditions under the atmosphere of 
nitrogen. The yellow suspension was then evaporated to 
dryness and to the residue water was added. The yellow 

25 solid was filtered and crystallized repeatedly (3x) with 
acetonitrile to free the product from the unreacted 
starting material. After drying, 200mg of the desired 
product was obtained, m.p. 271-272. 5*C. *H NMR (TFA) : 
9.15 (S, 1H), 8.4 (S, 1H) , 5.8-5.6 (m, 1H) , 4.8-4.05 (m, 

30 5H), 3.0-2.7 (m, 2H) , 2.67 (s, 3H) , 1.65-1.2 (m, 4H) . 
Anal, calcd. for C^Ha^rW x /2 HgO; C, 54.67; H, 4.82; N, 
19.12; Found; C, 54.91; H, 4.69; N, 18.76. 

Example 28 

l-CVClQProPVl-6 . 8-dif luoro-7 f 3- (4 . 5-dimefch vl-l .2.3- 
35 triazol-l-vl) pvnrolidine-l-vn -1 . 4-6i hvdro-4- 
oxoquinoline-3-carboxvlic acid 
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l-Cyclopropyl-6 , 7 , 8-trif luoro-l, 4-dihydro-4-oxoquinoline- 
3-carboxylic acid (100 mg, 0.36 mmole) was reacted with 3- 
(4 , 5-dimethyl-l , 2 , 3-triazol-l-yl) pyrrolidine hydrochloride 
(182 mg, 0.9 mmole) in 8 ml of dry pyridine in the 
5 presence of 137 mg (0.9 mmole) of DBU at 115 C for five 
days. The small amounts of the solid was filtered off 
and the supernatant was evaporated to dryness. To the 
residue water and few drops of acetonitrile was added. 
The solid was collected to afford after drying 125 mg 
10 (81%) of the desired product as a gray solid, m.p. 230- 
232-C (dec). NMR (CDC1 3 ) : 8.74 (s, 1H) , 7.84 (d, 

J=13.2 Hz, 1H) , 5.07-4.8 (m, 1H) , 4.4-3.85 (m, 5H) , 2.8- 
2.14 (m, 8H, singlet at 2.29, 6H) , 1.4-1.0 (m, 4H) . 

Anal Calcd. for C^ 1 ^ 1 F2H S 0 3 1/2 HgO; C, 57.52; H, 4.83; N, 
15 15.97; Found; C, 57.68; H, 4.81; 15.68. 

Example 29 

l-Cvcloprop vl-6 . 8-dif luoro-7- T3- M-methvl-1 . 2 . 3-tria2ol- 
1-vl^pvrrQl idine-l-vl 1 -1 . 4-dihvdro-4-oxoauinoline-3- 
c&rboxvlic acid 

2 0 l-Cyciopropyl-6 , 7 , 8-trif luoro-l, 4 -dihydro-4 -oxoquinol ine- 
3-carboxylic acid (150 mg, 0.53 mmole) was reacted with 
249 mg (1.33 mmole) of 3- (4-methyl-l, 2, 3-triazol-l- 
yl) pyrrolidine hydrochloride in the presence 201 mg (1.33 
mmole) of DBU in 15 ml of dry pyridine under nitrogen at 

25 120"C for 3 days. Small amounts of the solid present were 
removed by filtration, and the supernatant was 
concentrated under reduced pressure. Water and small 
amounts of acetonitrile were added to the residue and the 
grey solid was collected and dried to afford 180 mg (82%) 

30 of the desired product, m.p. 219-220°C. *H NMR (CDC1 3 ) 
: 8.73 (s, 1H) , 7.85 (dd, J-13.7, 1.9 Hz, 1H) , 7.42 (S, 
1H), 5.4-5.3 (m, 1H), 4.4-3.7 (m, 5H) , 2.7-2.5 (m, 2H) , 
2.37 (s, 3H), 1.4-1.05 (m, 4H) . Anal, calcd. for 
CjjoH^jNjOj; C, 57.83; H, 4.57; N, 16.86; Found; C, 57.81; 

35 H, 4.60; N, 16.31. 
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Example 3Q 

5-Amino-l-cvclopropvl-6 . 8-difluoro-7-r 3- ( l . 2 . 4-triazol-i- 
vl)pvrrolidine-l-vl1-1.4-dihvdro-4-oxo miinoline-3- 
earboxvlie acid 

5 To a suspension of 60 mg (0.2 mmole) of 5-amino-l- 
cyclopropyl-6 , 7 , 8 -tri f luoro-1 , 4 -dihydro-4-oxoguinol ine-3 - 
carboxylic acid and 80 mg of 3-(l,2,4-triazol-l- 
yl) pyrrolidine hydrochloride in 3 ml of dry pyridine under 
N 2 vas added 140 mg (0.9 mmole) of DBD, and the suspension 

10 was heated at 95 *c for 22 hr. The resulting orange 
solution was then evaporated to dryness, water was added 
to the residue, and the orange solid was collected and 
washed with methanol to give after drying 50 mg (60%) of 
yellowish solid, m.p. 240. 3-242. 3*C. 1 H NMR (TFA) : 9.8 

15 (s, 1H), 9.14 (s, 1H), 8.77 (S, 1H) , 5.78-5.55 (m, 1H) , 
4.76-4.12 (m, 5H) , 2.9-2.65 (m, 2H) , 1.65-1.2 (m, 4H) . 
Anal, calcd. for C M B t8 F 2 N 6 o s ; C, 54.81; H, 4.36; N, 20.17; 
Found; C, 54.52; H, 4.44; N, 20.00. 

Example 31 

20 5-Amino-l-cvclopropvl-6 , 8-dif luoro-7-r 3- ( 1 . 2 . 3-triazol-l- 
Yl) agetidine-l-vl t -1 . 4-dihvdro-4-oxocniinoline-3- 
carboxyAic acid 

A solution of 75 mg (0.25 mmole) of 5-amino-l-cyclopropyl- 
6,7, 8-trif luoro-1, 4-dihydro-4-oxoquinoline-3-carboxylic 

25 acid and 3-(l,2,3-triazol-l-yl)azetidine hydrochloride 
(99.7 mg, 0.625 mmole) in 3 ml of pyridine in the presence 
of 95 mg of DBD was heated at 75 *C overnight. The 
resulting suspension was evaporated to dryness and to the 
residue water was added and the yellow solid collected (99 

30 mg, 98%), m.p. >330*C (dec). 1 H NMR (TFA) : 9.1 (s, 1H) , 
8.74 (s, 1H) , 8.6 (s, 1H), 6.2-5.98 (m, 1H) , 5.55-5.05 (m, 
4H), 4.45-4.15 (m, 1H) , 1.65-1.2 (m, 4H) . Anal, calcd. 
for C^^F^Oj; C, 53.74; H, 4.01; N, 20.88; Found; C, 
53.63; H, 3.99; N, 20.20. 

35 Example 32 

l-Cvclopropvl-6 . 8-dif liioro-7-r3- ( X . 2 . 4-triazol-l- 
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yll Pvrrol ldine-1-vl 1 -1 . 4-dihvdr»o-4 -oxoouinol ine-3 - 
carboxylic acid 

To a solution of l-cyclopropyl-6 ,7,8 -trif luoro-1 , 4- 
dihydro-4-oxoguinoline~3-carboxylic acid (70.75 mg, 0*25 
5 mmole) and 3-(l,2,4-triazol-l-yl)pyrrolidine-l-yl 
hydrochloride (100 mg) in 3 ml of dry pyridine under N 2 
was added 152 mg (1 mmole) of DBU and the solution was 
heated at 95 # C overnight. The orange solution was then 
concentrated under reduced pressure and water was added to 

10 the residue and the solid was collected and dried to yield 
50 mg (50%) of a gray solid, m.p. 219,7-220. 7°C. 1 H HMR 
(TFA) : 9.8 (s, 1H), 9.29 (S, 1H) , 8.78 (s, 1H) , 8.11 (d, 
J=12.5, 1H) , 5.85-5.58 (m, 1H) , 4.9-4.2 (m, 5H) , 3.00-2.7 
(m, 2H), 1.75-1.3 (m, 4H) . 

15 Anal, calcd. for C 19 H 17 F 2 N 5 0 3 ; C, 56.86; H, 4.27; N, 17.45. 
Found; C, 56.80; H, 4.41; N, 17.48. 



Example 33 

l-Cvclopropvl-6 . 8-dif luoro-7- T3- f 1 . 2 . 4-triazol-l- 
vl \ pyrrol idin-l-vll -1 . 4-dihdvro-4-oxoauinoline-3- 

20 carboxvlic acid methanesulfate 

l-Cyclopropyl-6 , 8-dif luoro-7- [ 3- ( 1 , 2 , 4-triazol-l- 
yl ) pyrrolidin-l-yl ] -1 , 4-dihydro-4-oxoquinoline-3- 
carboxylic acid (20 mg, 0.05 mmole) was dissolved in 2 ml 
of chloroform and to this was added 4 ml of methansulfonic 

25 acid in chloroform. The suspension formed was stirred at 
room temperature for five hr. The solid was collected to 
yield 12 mg of white solid after drying very well in the 
oven, m.p. 208.5-210*C. 1 H NMR (CDjOD) : 9.54 (s, 1H) , 
8.78 (s, 1H) , 8.64 (S, 1H) , 7.81 (dd, 13.8, 2.3 Hz, 1H) , 

30 5.47-5.3 (m, 1H) , 4.5-3.8 (m, 5H) , 2.88-2.5 (m, 5H, 
singlet at 2.7), 1.4-1.1 (m, 4H) . 

Anal, calcd. for C^H^FgNjC^S^O; C, 46.60; H, 4.50; N, 
13.59. Found; C, 46.75; H, 4.38; N, 13.51. 

Example 34 

35 l-Cvclopropvl-6-f luoro-7- T3S- f 1 , 2 . 3-triazol-l- 
vll pvrrolidine-l-vn -8-methoxv-l , 4-dihvdro-4- 
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oxoauinoline-3-carboxvlic acid 

To 50 mg (0.15 mmole) of ethyl 6, 7-difluoro-l-cyclopropyl- 
8-methoxy-l , 4-dihydro-4-oxoquinoline-3-carboxylate was 
added 1 ml of fluoroboric acid (50% in water) and the 
5 mixture was heated at 90-100 *C for 3 hr. The solution was 
then poured into water and solid collected (60 mg) . The 
white solid was dissolved in 1 ml of DMSO and to this 
solution was added 52 mg (0.3 mmol) of 3S-(l,2,3-triazol- 
1-yl) pyrrolidine hydrochloride and 46 mg (0.3 mmol) of 
10 DBU. The mixture was then heated at 90 *c for 42 hr. The 
reaction mixture was cooled to room temperature and water 
was added and solid collected. This solid was dissolved 
in 8 ml of 80% methanol and 0.25 ml of triethylamine was 
added and re fluxed for 4 hr. The solution was cooled and 
15 the few particles were filtered. The supernatant was 
evaporated to dryness, and to the ethanol was added to the 
residue, the solid collected, washed with ether and dried 
to yield 10 mg of the desired product, m.p. 195-197 - C *H 
NMR (TFA) : 9.34 (s, 1H) , 8.68 (s, 1H) , 8.57 (d, 1H) , 
20 8.09 (d, 13.2 Hz, 1H) , 5.95-5.8 (m, 1H) , 4.85-4.3 (m, 4H) , 
4.2-4.0 (m, 1H), 3.79 (s, 3H) , 3.1-2.7 (m, 2H) , 1.7-1.1 
(m, 4H) . 



EXffflPle 35 

l-CVClopropvl-6-f luoro-7-r3- ( 1 . 2 . 3-triazol-l- 
25 vl) pyrrolidine-l-vl 1 -8-methoxv-l , 4-dihvdro-4-oxomiin Q lin e - 
3-<??rboyYJ4c ecjlfl 

Ethyl6 , 7-dif luoro-l-cyclopropyl-8-methoxy-l , 4-dihydro-4- 
oxoquinoline-3-carboxylate was complexed with fluorobic 
acid according to the procedure described in Example 34, 

30 and then reacted with 3-(l,2, 3-triazol-l-yl) pyrrolidine 
under the same reaction conditions, followed by hydrolysis 
to yield the desired product, m.p. 200-201 # C. *H NMR 
(TFA) : 9.34 (s, 1H) , 8.69 (d, 1H) , 8.58 (d, 1H) , 8.09 
(d, 13.3 HZ, 1H), 5.93-5.8 (m, 1H) , 4.83-4.34 (m, 4H) , 

35 4.2-4.0 (m, 2H), 3.79 (s, 3H) , 3.05-2.75 (m, 2H) , 1.7-1.1 
(m, 4H). Anal, calcd. for C 20 H 20 FN s 0 4 * 1/2 HjO; C, 56.87; H, 
5.01? N, 16.58; Found; C, 56.86; H, 4.68; N, 16.24. 
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Example 36 

1 ^yclQDroDYl -6-flnoro-7- r3-(4-nethYl-i, ? . 
yl \ pygrolidine-l-vll -8-methox v-l . 4-dihvdro-4-oxoquinoline- 
l-eaypoxvlic acid 
5 The borane complex prepared according to -the Example 34 is 
reacted with 3- (4 -methyl -1 , 2 , 3-triazol-l-yl ) pyrrolidine 
and the resulting conjugated product was subjected to the 
same hydrolysis procedure to yield 10 mg of the desired 
product, m.p. 174-176"C. % NMR (TEA) : 9.34 (s, 1H) , 
10 8.39 (s, 1H), 8.08 (d, 13.4 Hz, 1H) , 5.84-5.16 (m, 1H) , 
4.78-4.18 (m, 4H), 4.2-4.0 (m, 1H) , 3.78 (s, 3H) , 3.08-2.7 
(m, 2H), 2.67 (s, 3H) , 1.75-1.05 (m, 4H) . Anal, calcd. 
for C 21 H 22 FN 5 0 4 1 1/2 lip; C, 55.50; H, 5.54; N, 15.41. 
Found; C, 55.73; H, 4.95; N, 14.63. 

15 yjyain ple 37 

1 -Cvclopropvl-6-f luo-ro-7- r 3- f 1 . 2 . 4-triazol-l- 

vll pvrrolidin-l-vl-8-m ethoxv-l . 4-dihvdro-4-oxoquinoline- 

3-carboxvlic acid 

The borane complex of ethyl 6,7-difluoro-l-cyclopropyl-8- 
20 methoxy-l,4-dihydro-4-oxoguinoline-3-carboxylate (50 mg) 
was formed according to the procedure described for 
Example 34, and reacted in the same manner with 3(1,2,4- 
triazol-l-yl) pyrrolidine hydrochloride. The product from 
this reaction was then hydrolyzed using triethylamine as 
25 described in example 31 to yield the desired product, m.p. 

221-222'C. 'H NMR (TEA) : 9.82 (S, 1H) , 9.34 (s, 1H) , 
8.79 (S, 1H), 8.08 (d, 13.3 Hz, 1H) , 5.85-5.64 (m, 1H) , 
4.8-4.3 (m, 4H), 4.25-4.0 (m, 1H) , 3.81 (S, 3H) , 3.0-2.7 
(m, 2H), 1.7-1.1 (m, 4H). 

30 Example 38 

N.N.N-Trimethvl-N-f2-hvdroxvethvl) ammonium 1- 
cvclopropvl-6 . 8-dif luoro-7-r3 - f 4-methvl-l . 2 . 3-triazol-l- 
vl^pvirT-olidine-l-vn-1.4-dihvdro-4-oxoquinoline-3- 
carboxvlate 

35 To a suspension of l-cyclopropyl-6,8-difluoro-7-(3-(4- 
methyl-1 ,2,3 -triazol-l-yl) pyrrolidine-l-yl ] -1 , 4-dihydro-4- 
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oxogjiinoline-3-carboxylic acid (415.4 mg, 1 mmole) in 2.5 
ml of methanol and 0.8 ml water at room temperature was 
added slowly 0.31 ml of 45% N , N , N-tr imethy 1 -2 -hydroxy- 
ethyl -ammonium hydroxide in methanol (l mmole) . The 
5 solution was stirred at room temperature for an additional 
hour. This was filtered through small amount of cotton 
and the supernatant was evaporated under reduced pressure 
at 30 *C. The residue was crystallized from acetone- 
methanol to yield after drying 420 mg of off-white solid, 

10 m.p. 188. 7-190. 7*C. 'H NMR (DjO) : 8.44 (s, 1H) , 7.84 
(bs, 1H), 7.62 (bd, 13.9 Hz, 1H) , 5.43-5.22 (m, 1H) , 4.35- 
3.62 (m, 7H), 3.52 (t, 2H) , 3.21 (s, 9H) , 2.73-2.16 (m, 
5H, singlet at 2.29), 1.74-0.9 (m, 4H) . Anal, calcd. for 
C 25 H 32 F 2 N 6°4 X /2 HgO,* C, 56.98; H, 6.31; N, 15.94. Found; C, 

15 56.76; H, 6.26; N, 15.43. 

Example 39 

N- ( 2-Hvdroxvethvl ) ammonium-l-cvclopropvl-6 . 8-difluoi-n- 
7 f 3- ( 4-methYl-l . 2 . 3-triazol-l-vl 1 pvrrolidin e-l-vl 1 -1 . 4- 
dihvdro-4-oxotniinol ine-3 -carboxylase 
20 A suspension of 20 mg (0.05mmole) of i-cyclopropyl-6,8- 
dif luoro-7 [ 3- [4 -me thy 1-1 , 2 , 3-triazol-l-yl ) pyrrol idine-1- 
yl]-l,4-dihydro-4-oxoguinoline-3-carboxylic acid in 2ml of 
ethanol was reacted with 3.054 mg (0.05m mole) of the 
ethanolamine at room temperature for 2 nr. Additional 
25 equivalent of ethanolamine was added and the reaction 

mixture was stirred overnight. The solid was then 

collected,, mp. 215. 1-216. 8'C. *H NMR (D20) : 8.46 
(S,1H), 7.86 (bs,lH), 7.68 (bd,14Hz,lH) , 5.46-5.25 (m,lH), 

4.4-3.7 (m,7H), 3.17-3.07 (m,2H) , 2.76-2.2 (m, 5H, singlet 
30 at 2.31), 1.3-1 (m,4H). Anal, calcd. for t^H^FjN^.HjO; 

C, 53.44; H, 5.71; N, 16.99. Found; C, 53.68; H, 5.93; N, 

16.48. 

Example 40 

N.N. N-Trimethvl -N- f 2 -hvdroxvethvl ) ammonitnn 1-evelo- 
35 proovl-6 . 8-dif luor o-7- T 3- ( 1 . 2 . 4-triazol-l-vll pvrrolidine- 
1-Vl 1 -1 . 4-dihVdro-4-oxoouinolin e-3-carboxvlate 
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To a suspension of 100.25 mg (0.25mmole) of l-cyclopropyl- 
6,8-difluoro-7(3-( [4-methyl-l, 2 , 3-triazol-l- 
yl)pyrrolidine-l-yl]-l, 4-dihydro-4-oxoguinoline-3- 
carboxylic acid in 0.625 ml of methanol and 0.2 ml water 
5 was added at room temperature slowly 0.075 ml of 45% 
choline in methanol. The solution ws stirred at room 
temperature for an additional hour and after being through 
a cotton filter, the supernatant was evaporated to dryness 
under reduced pressure (30 'C) . The residue was 

10 crystallized from acetone-methanol and dried to give 85 mg 
of off white solid, mp. 19 3 -194. 2 'C. % NMR (CD30D) : 
8.61 (s,lH), 8.42 (bs,lH) 8.01 (S,1H), 7.76 
(dd,14,1.8HZ,lH) , 5.3-5.15 (m,lH), 4.3-3.75 (m, 7H) , 3.5- 
3.44 (m, 2H), 3.21 (S, 9H) , 2.62-2.45 (m, 2H) , 1.22-1.02 

15 (m, 4H) . Anal, calcd. for C^I^FgN^ HgO; C, 55.16; H, 
6.13; N, 16.07. Found; C, 54.46; H, 5.91; N, 15.82. 

Example 41 

/-I -9-Fluoro -3 f s\ -methvl-10- T3- ( 1 . 2 . 3-triazol-l 

-vl 1 pvrrolidine-l-vl 1 -7-oxo-2 . 3-dihvdro-7H-pvrido r 1 . 2 . 3- 

20 -de 1 -1 . 4-benzoxaz ine-6-carboxvl ic acid 

To a suspension of 76 mg (0.27 mmole) of (-)-9,10- 
dif luoro-3 (S ) -methyl-7-oxo-2 , 3-dihydro-7H-pyrido [1,2,3- 
de]-l,4-benzoxazine-6-carboxylic acid and 118 mg (0.675 
mmole) of 3 - ( 1 , 2 , 3 -triazol-l-yl ) pyrrolidine hydrochloride 

25 in 10 ml of dry acetonitrile was added 121 mg (0.81 mmole) 
of DBU. The reddish brown solution was refluxed for 31 
nr. The solvent was then removed under reduced pressure. 
To the residue water was added and extracted with 
chloroform. The organic layer was then evaporated to 

30 dryness, and to the residue water was added and solid 
collected to yield 10 mg of the desired product, m.p. 225- 
229»C. 1 H NMR (TFA) : 9.17 (S, 1H) , 8.67 (s, 1H) , 8.57 
(s, 1H), 7.99 (d, 13.3 Hz, 1H) , 5.9-5.18 (m, 1H) , 5.22- 
4.07 (m, 7H), 3.13-2.63 (m, 2H) , 1.82 (s, 3H) , 1.79 (S, 

35 3H). Anal, calcd for C^H^NjO^F' 1/2 H^O; c) 55.86; H, 
4.69; N, 17.16. Found; C, 55.93; H, 4.59; K, 16.37. 
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Example 42 

(-) -9-Fluoro-3 (S) -methvl-10-r3- M-methvi -i . 2 . 3-ta-i -7 . 
vl ) pyrrol idine-l-vl 1 -7 -oxo- 2 . 3-dihvdro-7H- Pvr ido r 1 . 2 . 3- 
det-1 . 4-benzoxazine-6-carboxvl ic acid 
5 A solution of 70.25 mg (0.25 mmole) of (-) -9 , 10-dif luoro- 
3 (S) -methy 1-7 -oxo-2 , 3-dihydro-7H-pyrido[ l , 2 , 3 -de] -l , 4- 
benzoxazine-6-carboxylic acid and 141 mg (0.75 mmole) of 
3 (4-methyl-l, 2 , 3-triazol-l-yl) pyrrolidine hydrochloride in 
3 ml of acetonitrile in the presence of 152.24 mg (1 
10 mmole) of DBU was refluxed for 3 days under nitrogen 
atmosphere. The suspension was then evaporated and water 
was added to the residue and solid collected and washed 
with methanol to yield after drying 50 mg of the desired 
product, m.p. 241-242'C. 'H NMR (TFA) : 9.16 (s, 1H) , 
15 8.37 (s, 1H), 7.99 (d, 13.3 Hz, 1H) , 5.75-5.6 (m, 1H) , 
5.15-4.1 (m, 7H), 3-2.6 (m, 5H, singlet at 2.67), 1.8 (d, 
6.8 Hz, 3H). Anal, calcd. for C^H^FN^- 1/2 H^O; C, 
56.87; H, 5.01; N, 16.58. Found; C, 57.30; H, 4.77; N, 
16.75. 

20 Example 43 

(-) -9-FlUoro-3-(s> -methvl-lO-ra-M. 2 . 4-triazol-l- 

vl ) pyrrolidine-l-vl 1 -7-0x0-2 . 3-dihvdr 0 -7H- P vrid 0 r 1 . 2 . 3- 
del 1 . 4-henzoxazine-6-carboxvlic acid 

A suspension of 70.25 mg (0.25 mmole) of (-)-9,10- 
25 dif luoro-3 (S) -methyl-7-oxo-2 , 3 -dihydro-7H-pyrido [1,2,3- 
de]-l,4-benzoxazine-6-carboxylic acid and 87 mg (0.5 
mmole) of 3 (1,2, 4-triazol-l-yl) pyrrolidine hydrochloride 
in 3 ml of acetonitrile in the presence of 76 mg (0.5 
mmole) DBU was stirred under nitrogen at reflux condition 
30 overnight. The yellow solution was then evaporated to 
dryness and to the residue water was added and solid 
collected. The off-white solid was dissolved in 
chloroform and the small amounts of the suspension were 
filtered off. The supernatant was evaporated and to the 
35 residue water was added and solid collected (60 mg) , m.p. 

229-231'C. % NMR (CDCl 3 ) : 8.59 (s, 1H) , 8.26 (s, 1H) , 
7.98 (S, 1H), 7.7 (d, 13.5 Hz, 1H) , 5.17-5.00 (m, 1H) , 
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4.6-3.73 (m, 7H) , 2.67-2.4 (m, 2H) , 1.61 (d, 6.7 Hz, 3H) . 
Example 44 

5-Amino-l-evelopro pvl-6 . 8-dif luoro-7- f 3- ( 4-amino-l .2.3- 
fcriazol-l-vl \ -pvrroli din-l-vl \ -1 . 4-dihvdro-4-oxo- 
5 guinoline -3-carboxvlic acid 

A mixture of 5-amino-l-cyclopropyl-6,7,8-trifluoro-l,4- 
dihydro-4-oxo-guinoline-3-carboxylic acid (100 mg, 0.67 
mmol) , 3 (4-amino-l, 2, 3-triazol-l-yl) pyrrolidine 
dihydrochloride (185 mg, 0.83 mmol) and diazabicyclo- 

10 undecane (127 mg, 0.83 mmol) in pyridine (3 ml) was heated 
at 110 'C for 24 hrs. Reaction mixture was concentrated to 
dryness under vacuum and the solid residue was dissolved 
in water, extracted with methylene chloride, dried over 
sodium sulfate and concentrated to dryness. The solid 

15 residue thus obtained was crystallized from chloroform to 
brown solid. Yield 15 mg (10.4%) m.p. 210-213 'C. 1 H HMR 
(TEA) : 1.22-1.58 (m, 4H) , 2.70-2.90 ( (m, 2H) , 4.06-4.54 
(m, 5H), 5.48-5.60 (m, 1H) , 7.79 (S, 1H) , 9.14 (s, 1H) 
ppm. 

20 Example 45 

i -Cvclopropvl-6 . 8-di f luoro-7- f fl- f 4-»™ 09=2 - 2 - 2=£gla5ffi3 
Y l * -pvrrolid in-l-vll -l . 4-dihvdro-4-oxo-auinoline-3- 
ear-boxvlic acid 

A mixture of l-cyclopropyl-6,7,8-trifluoro quinolone-3- 
25 carboxylic acid (75 mg, 0.26 mmol), 3 (4-amino-l, 2, 3- 
triazol-l-yl) pyrrolidine (145 mg, 0.65 mmol) and 
diazabicycloundecane (198 mg, 1.30 mmol) in acetonitrile 
(5 ml) heated for 3 days at 110 °C. Separated light brown 
solid was filtered, washed with water and then 
30 crystallized from methanol to 55 mg (50.9%) of title 
compound. m.p. 221 - C, HMR (TFA) : 1.38-1.72 (m, 4H), 
2.66-2.98 (m, 2H) , 4.10-4.80 (m, 5H) , 5.42-5.64 (m, 1H) , 
7.7-7.9 (m, 1H), 9.28 (S, 1H) . 

Example 46 

35 i-cvclopro pvl-6 . 8-dif luoro-7- ( 3- ( 5-carboxv-l . 2 . 3-trjazol- 
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1-vl) -pyrrol idin-l-vl > -i-4»dihv ^ro-4- 0 y n -mii nni i Tri- 
carboxylic acid 

A mixture of 5-amino, 1-cyclopropyl 6, 7, 8-trifluoro-l,4- 
dihydro-4-oxo-quinoline-3-carboxalic acid (100 mg, o.33 
5 mmol) , 3 (5-ethoxy-carbonyl-l , 2 , 3-triazol-i-yl ) -pyrrolidine 
hydrochloride (178 mg, 0.83 mmol) and diazabicycloundecane 
(127 mg, 0.83 mmol) was heated at 110*C for 24 hrs. , 
concentrated, diluted with water and the separated solid 
was washed with water and acetonitrile. The solid was 
10 dried in air and redissolved in methanol (5 ml) and to it 
NaOH (20 mg) in water (5 ml) was added. The solution was 
heated at 90* C for 6 hrs, cooled and pH lowered using IN 
HC1 to 4. The separated solid was filtered, 

recrystallized from methanol/ether, yield 20 mg (13.98%), 
15 m.p. 214'C, NHR : 1.30-1.62 (m, 4H) , 2.70-3.0 (m, 2H) , 
3.74-4.80 (m, 5H), 5.60-5.70 (m, 1H) , 8.86 (s, 1H) , 9.14 
(S, 1H). 



Example 47 

l-CVClopropyl-6 , 8-dif luoro-7- r 3- ( S-aminoTn^-r-hvl (1 . 2 . 3 - 
triazol-l-yl) -pvrrolidin-l-vl 1 -1 . 4-dih v dro-6- g »r Q - 
ouinoline-3-cai-bQyvlic acid 

A mixture of l-cyclopropyl-6,7,8-trifluoro-l,4-dihydro-4- 
oxo-guinoline (200 mg, 0.706 mmol) and 5-amino methyl - 
(1, 2, 3-triazol-l-yl) -pyrrolidine dihydrochloride (585 mg, 
2.46 mmol) and diazabicyclo undecane (325 mg, 2.48 mmol) 
in pyridine (8 ml) was heated at 110 *c for 20 hrs, 
concentrated and the residue washed repeatedly with 
acetonitrile. The solid thus obtained was redissolved in 
chloroform and then washed with water, brine and dried 
using anhyd. sodium sulfate. Evaporation of chloroform 
yielded 120 mg (40.33%) of desired product, m.p. 138'C. 
(TFA) : 1.30-1.70 (m, 4H), 2.72-3.05 (m, 2H) , 4.20-4.67 
(m, 5H), 4.73-4.95 (m, 1H) , 5.15 (s, 2H) , 5.93-6.17 (m, 
1H), 8.12 (d, 1H), 8.88-9.30 (s, 1H) . 

■ 

Examplg AS 

l-cyclopropvl-6 , 8-djf] uoro-7- r 3 M-carbowl-l . 2 , 3-triazol- 
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i-vl ) pvrro l idin-l-vl 1 -1 . 4-dihvdr-o-4-oxo-guinoline-3- 
earboxvlie acid 

A mixture of l-cyclopropyl-6, 7, 8-trif luoro-1, 4-dihydro-4- 
oxo-guinoline-3-carboxylic acid (140 mg, 0.49 mmol), 3(4 
5 carboxy-1, 2, 3-triazol-l-yl) pyrrolidine hydrochloride (269 
mg, 1.23 mmol) and diazobicycloundecane (187 mg, 1.23 
mmol) in acetonitrile 5 ml was heated at 80-90 *C. for four 
days. The reaction mixture was concentrated diluted with 
water (10 ml) and pH brought down to 4.0 using 1M HC1. 
10 The separated solid was filtered and washed with water and 
crystallized from MeOH/ether to yellow solid. Yield 29 mg 
(13.2%), m.p. 222-225 D C. 1 H NMR (CDCl 3 + CD5OD) : 1.11- 
1.42 (m, 4H), 3.88-4.30 (m, 4H) , 4.40-4.48 (m, 1H) , 5.35- 
5.55 (m, 1H), 7.8 (d r 1H), 8.41 (s, 1H) , 8.79 (s, 1H) . 

15 Example 49 

l-eveloproPvl-6 . 8-dif luoro- 7- T3- ( 4-phenvl-l .2.3- 
fa-iazol-l-vl) -pyrrolidin-l-vll-l . 4-dihvaro-4-oxo- 
guinoline-3-carboxylic acid 

A mixture of l-cyclopropyl-6 , 7 , 8-trif luoro-1 , 4-dihydro-4- 
20 oxo-quinoline-3-carboxylic acid (150 mg, 0.53 mmol), 3(4- 
phenyl-1, 2, 3-triazol-l-yl) pyrrolidine hydrochloride (252 
mg, 1.05 mmol) and diazabicycloundecane (160 mg, 1.05 
mmol) in pyridine (5ml) was heated at 110*C for 20 hrs, 
concentrated, and diluted with water. The separated solid 
25 was filtered, washed with water and crystallised from 
methanol. Yield (55 mg, 22.3%) m.p. 241. 5'C. % NMR 
(TFA) : 1.34-1.73 (m, 4H) , 2.82-3. 09 (m, 2H) , 4.20-4.95 
(m, 5H) , 5.73-5.92 (m, 1H) , 7.5-7.92 (m, 4H) , 8.15 (d, 
1H), 8.80 (S, 1H), 9.30 (s, 1H) . 

30 Example 50 

5-amino-l-cvclopropyl-6 . 8-dif luoro-7- r 3- ( 4-Phe nyl-l .2.3- 
fcria2ol-l-vll-Pvrrolidin-l-vn-1.4-dihVdro-4-oxo- 
quinoline-3-carboxvlic acid 

A mixture of 5-amino-l-cyclopropyl-6, 7, 8-trif luoro-1, 4- 
35 dihydro-4-oxo-guinoline-3-carboxylic acid (lOOmg, 
0.33mmol) , 3 -(4-phenyl-l, 2, 3-triazol-l-yl) pyrrolidine 
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hydrochloride (160mg, 0.42mmol) and diazabicyclo undecane 
(102mg, o.67mmol) in pyridine (5 ml) was heated at 90*C 
for 20 hrs. The reaction mixture was concentrated and the 
residue was diluted with water. The separated solid was 
5 filtered, washed with water, methanol and then with CHC1 3 
followed by acetonitrile to get 16 mg (10%) of title 
compound, m.p. 265*C. 1 H NMR (TEA) : 0.92-1.43 (m, 4H) ,. 
2.51-2.80 (m, 2H), 3.57-4.59 (m, 5H) , 5.43-5.62 (m, 1H) , 
7.44 (dd, 5H) , 8.50 (s, 1H) , 8.84 (s, 1H) . 



10 EXftlBPle 51 

l-cvclopropvl-6 . 8-dif luoro-5-methvl-7- r 3- 1 4-phenvl-i .2.3- 
triazol-l-vl> -pyrrol idin-l-vll-l. 4-dihvdro-4-ovo- 
ouinoline-3-carboxvlic acid 

A mixture of l-cyclopropyl-6,7,8-trifluoro-5-methyl-l,4- 
15 dihydro-4-oxo-guinoline-3-carboxylic acid (100 mg, 0.37 
mmol) , 3 (-4-phenyl-l, 2, 3-triazol-l-yl) -pyrrolidine 
hydrochloride (160 mg, 0.67 mmol) and diazabicycloundecane 
(102 mg, 0.67 mmol) in (5ml) pyridine was heated at 90*C 
for 24 hrs. The reaction mixture was concentrated and 
20 diluted with water. The separated solid was filtered and 
washed with water followed by ether and was crystallized 
from methanol. Yield 89 mg (55%), m.p. 221. 4*C. % NMR 
(TFA) : 1.20-1.70 (m, 4H) , 2.76-3.80 (m, 2H) , 4.20-4.96 
(m, 5H), 5.74-5.90 (m, 1H) , 7.52 (dd, 5H) , 8.70 (s, 1H) , 
25 9.27 (S, 1H). 



Example 52 

l-cvclopropyl-5 . 6 . 8-trif luoro-7-r3- ( l . 2 . 3-triazol-i-vl i - 
PVrrolidin-l-vn-1.4-dihvdro-4-oxo-cminoline-3- carboxvlic 
acid 

30 A mixture of ethyl-i-cyclopropyl-5 ,6,7, 8-tetraf luoro-i , 4 - 
dihydro-4-oxo-guinoline-3-carboxylate (150 mg, 0.45 mmol), 
3 (1,2, 3-triazol-l-yl) -pyrrolidine hydrochloride (216 mg, 
1.24 mmol) and diazabicycloundecane (189 mg, 1.24 mmol) in 

i 

pyridine (5 ml) was heated at 100 *c for 24 hrs. The 
35 reaction mixture was concentrated and water added to it. 
The separated solid was filtered, dried and crystallized 
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from CHClj/EtOH mixture. The 50 mg of ester thus obtained 
was dissolved in methanol (10 ml) and aqueous NaOH (10 mg 
in 7 ml water) was added. The mixture was heated under 
reflux for 4 hrs. The methanol was evaporated and the 
5 remaining aqueous solution was acidified to pH 5, the 
separated white solid filtered, washed with water and 
dried in air. Yield 22 mg (11%), m.p. 250-253*C. 1 H HMR 
(TFA) : 1.25-1.70 (m, 4H) , 2.75-3.10 (m, 2H) , 4.18-4.95 
(m, 5H), 5.72-5.95 (m, 1H) , 8.56 (s, 1H) , 8.70 (s, IB), 
10 9.27 (s, 1H) . 



Example 53 

l-CYclopropvl-5-hydroxY-6 , 8-dif luoro-7- f -3- f 1 . 2 . 3- 
triazol-l-yl > -pyrrolidine 1-vl 1 -1 . 4-dihvdro-4-oxo- 
miinoline-3 -carboxvl ic acid 

15 A mixture of ethyl-l-cy^lopropyl-5-hydroxy-6, 7,8- 
trif luoro-l , 4-dihydro-4-oxo-quinoline-3 -carboxylate ( 100 
mg, 0.30 mmol) , 3- (1 , 2 , 3-triazol-l-yl) -pyrrolidine 
hydrochloride (106.42 mg, 0.61 mmol) and 
diazabicycloundecane (97 mg, 0.63 mmol) in pyridine (3 ml) 

20 was heated at 100 *C for 24 hr. The reaction mixture was 
concentrated to dryness and the residue diluted with 
water. The separated yellow solid was filtered and 
purified on silica column using CHC1 3 as eluant. The 
purified ester (30 mg) was dissolved in methanol (20 ml) 

25 and to it aqueous NaOH (10 mg in 7 ml HgO) was added. The 
solution was heated under reflux for 4 hrs. Methanol was 
evaporated by distillation and the aqueous solution was 
acidified using IN HCl. The precipitated solid was 
collected by filteration, washed with water and dried at 

30 40*C under vacuum. Yield 22 mg (17.25%), 1 H NMR (TFA) : 
1.25-1.62 (m, 4H), 2.72-3.03 (m, 2H) , 4.10-4.86 (m, 5H) , 
5.72-5.88 (m, 1H), 8.55 (S, 1H) , 8.67 (S, 1H) , 9.14 (S, 
1H) . 

Example 54 

35 l-Cvclopropvl-6 . 8-dif luoro-7- r 3- ( l , 2 . 3 . 4-tefcra2ol-2-vl > 
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acid 

A solution of l-cyclopropyl-6 , 7 , 8-trif luoro-1 , 4-dihydro-4- 
oxo-quinoline-3-carboxylic acid (28.3 mg, 0*1 mmole) , 3- 
(1, 2, 3,4-tetrazol-2-yl) pyrrolidine hydrochloride (35.1 
5 mg, 0.2 mmole) and DBU (45.6 mg, 0.3 mmole) in 
acetonitrile (2 ml) was refluxed under nitrogen for 23 
hrs. The solvent was then evaporated to dryness. The 
residue was diluted with water and extracted with 
chloroform. The organic extract was dried over Na^O^, 
10 concentrated and the residue was crystallized from 
methanol -water . 

Yield 12 mg, m.p. 192-199*C, *H NMR (CDC1 3 ) : 8.7 (s,lH0, 
8.5 (S,1H), 7.8 (dd.lH), 5.6-5.4 (m, 1H) , 4.46-3.76 (m, 
5H) , 2.9-2.45 (m, 2H) , 1.35-1.02 (m, 4H) . 



15 ByampjLe 55 

l-Cvclopropvl-6 . 8-f luoro-7- f 3- (1 . 2 . 3 g 4-tetrazol-l-vl ) 
pyrrolidine-l-vl 1 -1 . 4-dihvdro-4-oxo-auinoline-3^carboxylic 
acid 

A solution of l-cyclopropyl-6 , 7 , 8-trif luoro-1 , 4-dihydro-4- 
20 oxo-quinoline-3-carboxylic acid (42.3 mg, 0.15 mmole), 3- 
(1,2,3,4-tetrazol-l-yl) pyrrolidine hydrochloride {53 mg, 
0.3 mmole) and DBU (68 mg) in acetonitrile (5 ml) was 
refluxed under nitrogen and stirring for 23 hrs. The 
reaction mixture was concentrated and the residue was 
25 triturated with water. The separated solid was filtered, 
washed with acetonitrile and dried to yield 28 mg of the 
product. m.p. 268-270 # C, 1 H NMR (TFA) : 9.65 (bs, 1H) , 
9.28 (S,1H), 8.1 (d, 1H), 5.85-5.65 (m,lH), 4.9-4.15 (m, 
5H), 3.0-2.7 (m,2H), 1.70-1.25 (m, 4H) , Anal, calcd for 
30 C 18 H 16 F2N 6 0 3 k HjO: C, 52.56; H, 4.17; N, 20.44; Found C, 
52.91; H, 3.84; H, 20.01. 



Example 56 

l-CVClopropY3l-6 , 8-3 jf luoro-7- [ 3- f 1 , 2 , 3-ty j.azol-1- 
vllpiperidine-l-vn-1.4-dihvdro-4-oxoauinoline-3- 
35 carboxvlic acid 

To a suspension of l-cyclo-propyl-6 , 7 , 8-trif luoro-1 , 4- 
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dihydro-4-oxoquinoline-3-carboxylic acid (50 mg, 0.18 
mmole) and 3-(l, 2 , 3-triazol-l-yl)piperidine-l-yl 
hydrochloride (83 mg, 0.44 mmole) in 3 ml of acetonitrile 
was added 67 mg (0.44 mmole) of DBU. The solution was 
5 heated at reflux under stream of nitrogen for 16 hr. The 
suspesion was cooled and the solid collected, washed with 
water dried to yield 50 mg of the title product, m.p. 239- 
240 # C* f H NMR (TFA) : 6 9.35 (S,1H), 8.61 (S,1H) , 8.51 
(S,1H), 8.16 (d,J-10.6H z , 1H) , 5.45-515 (m.lH), 4.7-3.55 
10 (m,5H), 2.85-2.05 (m,4H), 1.8-1.3 (m,4H). 

Preparation of Intermediates 
Example A 

N-Benzvl-3-fl,2. 3-triazol-l-vll -pyrrolidine 
A solution of N-benzyl-3-azido-pyrrolidine (1.5 g, 0.0074 
15 mol) in acetone was taken in a steel bomb and cooled in 
dry ice/acetone bath. To this cold solution acetylene 
(2.5 mg, 0.096 mol) was added under N 2 atmosphere. The 
sealed steel bomb was then heated in an oil bath at 75* C 
for 20 h. The vessel was cooled again in dry ice/acetone 

20 bath and excess of acetylene released slowly, while the 
temperature rose to the room temperature (r.t.). The 
reaction mixture was concentrated to yellow-brown oil. 
Crude yield: 2.02 g. Crude compound was purified on 
silica gel column to obtain the title compound as a light 

25 yellow-brown oil. Yield: 1.02 g (60%). *H NMR (CDC1 3 ) 
: 2.0-3.3 (m, 6H), 3.7 (S, 2H) , 5.3 (m, 1H) , 7.45 (S, 5H) , 
7.8 (S, 1H), 7.95 CS, 1H) . 

Example B 

3- ( 1 . 2 , 3-triazo l-l-vl) -pyrrolidine hydrochloride 
30 To a solution of N-benzyl-3-(l,2,3-triazol-l-yl) 
pyrrolidine (1 9, 0.0044 mol) , in methanol (50 ml) was 
added 10% Pd/C (100 mg) and cone. HC1 (1 ml) . The 
suspension was hydrogenated at r.t. and 50 psi pressure 
for 20 h. The Pd/C was removed by filtration and the 
35 solution was concentrated. The residue was recrystallized 
from methanol/ether to obtain white crystalline title 
compound. Yield: 680 mg (89.46%). 'H NMR (D 2 0) : 2.40- 
2.80 (m, 2H) f 3.58-3.66 (m, 2H) , 3.90-3.92 (d, 2H) , 5.58- 
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5.67 (m, 1H) , 8.02 (d, 1H) , 8.26 (d, 1H) . 

Example C 

N- f tert-butvloxvcarbonvl ) -3S- ( 1 . 2 . 3-triazol-l-vl > - 

pyrrolidine 

5 A solution of N- (tert-butyloxy carbonyl) -3S-azido 
pyrroline (9.1 g, .043 mmol, [a] 24 D - +40' , MeoH) and 
acetylene (27 g/mmol) in dry acetone (loo ml) was heated 
at 75* c for 24 hrs in a pressure reaction vessel. After 
release of an excess of acetylene, the reaction mixture 

10 was concentrated to give 10.1 g of crude oily product. 
The crude product was purified over silica gel using 
ethylacetate-hexane (4:1) as eluant. Yield 9.0 g (88%); 
[ft] 24 D - + 25* (Me OH) *H NMR (CDCl,) : 1.53 (S, 9H) , 
2.53 (m, 2H), 3.80 (m, 4H) , 5.26 (m, 1H) , 7.70 (S, IB), 

15 7.80 (S, 1H). 



Example D 

N- ftert-butvloxvcarbonvll -3R- ( 1 .2 . 3-tria zol-l-vH- 
pvrrolidine 

Prepared by the same procedure as described in Example C 
20 from reaction of N- (tert-butyloxy carbonyl) -3R-azide 
pyrrolidine ([a] 2 *, - -37', MeOH) and acetylene. Yield 
91%, [a}*=25' (MeOH), *H NMR (CDCl 3 ) : 1.50 (S, 9H) , 2.50 
(m, 2H), 3.80 (m, 4H) , 5.26 (m, 1H) , 7.63 (S, 1H) , 7.76 
(S, 1H). 



25 Example e 

3S- ( 1 . 2 . 3-triazol-l-vl ) -pyrrolidine hydr ochloride 
A solution of N-(tert.-butyloxy carbonyl) -3S-( 1,2, 3- 
triazol-l-yl) pyrrolidine (1.0 g, 4.2 mmol) in 20 ml 
methanol and 2.5 ml of cone. HC1 was stirred at room 

30 temperature for 30 minutes. The reaction mixture was 
concentrated and the residue was crystallized from 
methanol : ether to give 800 mg of the title compound as 
hydrochloride, lot} 2 *,, = + 8* (MeOH), m.p. 189-92 *C; 1 H NMR 
(CDjOD) : 2.23 (m, 2H) , 3.20 (t, 2H) , 3.50 (d, 2H) , 5.30 

35 (m, 1H), 7.93 (S, 1H) , 8.23 (S, 1H) . 
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Example F 

3R- ( 1 . 2 . 3-Triazol-l-vl ) -pyrrolidine hydrochloride 
Prepared by following the same procedure as described in 
example E from N-(tert. butyl oxy carbonyl) -3R- (1,2, 3- 
5 triazol-l-yl) -pyrrolidine. [a] 24 0 - 8* (MeOH) , m.p. 190- 
193* C; 1 H NMR (CD30D) Si 2.20 (m, 2H) , 3.18 (t, 2H) , 3.48 
(d, 2H) r 5.28 (m, lH) f 7.57 (S, 1H) , 7.80 (S, 1H) . 

Example g 

trans-3-Hvdroxv-4-fl.2 .3-tria20l>l-vn-i-N>rt e rt- 

10 butyl oxvcarbonyl ) pyrrolidine 

A solution of trans 3-hydroxy-4-azido-l-N-(tert.-butyloxy 
carbonyl) pyrrol ine (3.8 g, 17 mmol) in dry acetone (50 ml) 
was heated at 75-80* for 40 hrs. After releasing the 
excess of acetylene , the reaction mixture was concentrated 

15 and the residue was purified on silica gel using ethyl 
acetate as eluant. Yield 3.66 g (87%) m.p. 91-93 % *H NMR 
(CDC1 3 ) 6z 1.46 (S, 9H), 3.25-4.25 (m, 5H) , 4.83 (m, 1H) , 
7.63 (S, 1H), 7.70 (S, 1H) . 



Example H 

20 traps-3 -Hydiro^Y-4 - ( 1 . ? r 3-tr ja?ol- ;-yl) pyrrolidine hydro- 
pMprjqe 

Prepared by following the same procedure as described in 
example E from trans 3 -hydroxy- 4- (1, 2 , 3-triazol-l-yl) -l-N- 
(tert-butyloxy carbonyl) pyrrolidine. Yield 89%, m.p. 
25 170-173° C; 1 H NMR (CDjOD) Sz 3.00-3.80 (m, 4H) , 4.33 (m f 
1H), 5.00 (m, 1H), 7.66 (S, 1H) , 7.96 (S, 1H) . 



Example 1 

trans-3- r ( Methvlsulf onvll oxvl -4- f 1 . 2 . 3-triazol-l-vl) -l-N- 
ftert-butyloxy carbonvll pyrrolidine 

30 Methane sulfonyl chloride (2.84 g, 24.8 mmole) was added 
slowly to an ice cooled solution of trans 3 -hydroxy-4 - 
(1, 2 , 3-triazol-l-yl) -l-N-(tert. butyloxy carbonyl) 
pyrrolidine (3.16 g, 12.4 mmol) and .triethyl amine (4.36 
ml, 31.3 mmol) in dry C^C1 2 (10 ml). The reaction 

35 mixture was stirred tinder N 2 at room temperature for 22 



SUBSTITUTE SHEET 



WO 92/10452 PCT/CA9 1/00435 

43 

hrs and washed with saturated NaHC0 3 and brine solution. 
The dichlorome thane layer was dried over Na 2 S0 4 and 
concentrated to give the title product. Yield 4.0 g 
(97%). 1 H NMR (CDClj) Sz 1.5 (S, 9H) , 3.07 (s, 3H) , 4.07 
5 (m, 4H), 5.43 (m, 2H) , 7.70 (S, 1H) , 7.90 (S, 1H) . 



Example J 

cis-3-Azido-4- ( 1 . 2 . 3-triazol-l-vl 1-1-H- ftert-butvloxv- 

carbpnyl) pyrrol id ins 

A mixture of compound of example I (4.0 g, 0.012 mol) , 
10 NH4CI (0.86 g, 0.016 mol), and sodium azide (4.69 g, 0.072 
mole) in a mixture of DMF (32 ml) and water (3.8 mol) was 
heated at 100* C for 6 hrs. The reaction mixture was 
diluted with water and extracted with ethylacetate. The 
ethyl acetate extract was dried over Na 2 S0 4 and 
15 concentrated. The residue was purified over silica gel 
using ethyl acetate: hexane (2:1) as eluant. Yield 2.85 
(85%). 1 H NMR (CDCl,) : 1.48 (S, 9H) , 3.90 (m, 4H) , 4.45 
(m, lH) f 5.36 (m, 1H) , 7.70 (S, 1H) , 7.80 (S, 1H) . 



Example K 

20 cis-3-Amino-4-f 1 . 2 . 3-triazol-l-vl W-N-ftert-butvloxy- 
carbonvl 1 -pyrrolidine 

A solution of compound of example J (2.85 g) in methanol 
(75 ml) was hydrogenated under 50 psi hydrogen pressure 
over 10% Pd/C (1.1 g) at room temperature for 18 hrs. The 
25 mixture was filtered through celite and concentrated to 
give the title compound. Yield 2.6 g (86%) 1 H NMR (CDC1 3 ) 
: 1.5 (S, 9H), 3.30 (m, 1H), 4.0 (m, 4H), 5.13 (m, 1H) , 
7.70 (S, 1H), 7.83 (S, 1H) . 

Example L 

30 cis-3-Amino-4- f 1 . 2 . 3-tria2ol-l-vl > pyr rolidine 

A solution of compound of example K (1.0 g) in 
trifluoroacetic acid (4 ml) was stirred at room 
temperature under nitrogen for- 10 minutes and 
concentrated. The residue was dissolved in methanol and 

35 treated with basic resin (ANGA-316) and filtered. The 
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filtrate was concentrated and purified by column 
chromatography over neutral alumina using methanol/CHCl 3 
mixture as solvent. Yield 670 mg. 

1 H HMR (CDjOD) : 2.80 (m, 1H) , 3.20-3.80 (m, 5H) , 5.10 
5 (m, 1H), 7.75 (S, 1H), 8.0 (S, 1H) . 

Example M 

N-Benzvl-3- f 4 . 5-dimethvl-l . 2 . 3-triazol-l-vl \ p yrrolidine 
To a solution of N-benzyl-3-azidopyrrolidine (2.02 g, 0.01 
mole) in 30 ml of 98% ethanol was added 15 ml of butyne 

10 and heated in a sealed steel reaction vessel at 105*100 c 
for 24 hr. Removal of the solvent under reduced pressure 
afforded 2.55 g of the crude which contained 50% starting 
material. Chromatography over silica gel using 

hexane/ethyl acetate (1:1) as solvent yielded 0.88 g of 

15 the desired product. *K NMR (CDC1 3 ) : 7.36-7.2 (m, 5H) , 
4.95-4.8 (m, 1H), 3.7 (S, 2H) , 3.2-3.1 (m, 1H) , 2.93-2.76 
(m, 3H), 2.48-2.3 (m, 2H) , 2.24 (s, 3H) , 2.21 (s, 3H) . 

Example N 

3-f4 ,5-Dimethvl-l , 2 , 3 -triazol-l-vl 1 pyrrolidine 
20 hydrochloride 

To a solution of 0.86 g of NHbenzyl-3-(4,5-dimethyl-l, 2, 3- 
triazol-l-yl) pyrrolidine in 50 ml of methanol and 2 ml of 
IN hydrochloric acid was added 0.5 ml of concentrated 
hydrochloric acid followed by the addition of 10% Pd/C 
25 (0.5 g) . The suspension was then hydrogenated at 50 psi 
pressure overnight. The Pd/C was removed by filtration 
through celite and the supernatent was evaporated to 
dryness and crystallized from methanol -ether to yield 0.5 
g of the desired product. 1 H NMR (D 2 0) : 5.75-5.6 (m, 
30 1H), 4.14-3.9 (m, 2H), 3.8-3.6 (m, 2H) , 2.86-2.4 (m, 8H, 
two singlets at 2.49 and 2.4). 
gxaiqple O 

y-Benzvl-3-(4 and 5-methvl-l ,2 , 3 -triazol-l-vl 1 pyrrolidine 
y-Benzyl-3- f 5-methvl-l , 2 , 3-triazol-l-vll pyrrolidine 
35 A solution of 2.02 g (0.01 mole) of NHbenzyl-3- 
azidopyrrolidine and 30 ml of 98% ethanol in a steel 
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reaction vessel was cooled -to -78 C and into this was 
bubbled 17 g of the propyne. The sealed reaction vessel 
was then heated at 110 *c for 2 1/2 days. Removal of the 
solvent at reduced pressure resulted in 3 g of the crude 
5 product. Purification over silica gel (5% methanol ethyl 
acetate) afforded in the order of elution, 1.47 g of N- 
benzyl-3 - ( 4-methyl-l ,2,3 -triazol-l-yl ) pyrrolidine . 'H NMR 
(CDC1 3 ) : 7.54 (S, 1H), 7.42-7.2 (m, 5H) , 5.3-5.1 (m, 
1H), 3.68 (s, 2H), 3.15-2.75 (m, 3H) , 2.65-2.4 (m, 5H, 

10 singlet at 2.35) and 0.87 g of N-benzyl-3-(5-methyl-l, 2,3- 
triazol-l-yl) pyrrolidine. 1H NMR (CDC1 3 ) : 7.43 (s, 

1H), 7.36-7.22 (m, 5H) , 5.02-4.85 (m, 1H) , 3.71 (s, 2H) , 
3.24-3.12 (S, 2H), 3.24-3.12 (m, 1H) , 2.95-2.8 (m, 3H) , 
2.5-2.35 (m, 2H) , 2.31 (S, 3H) . 



15 Example P 

3- ( 4-Methvl-l . 2 . 3-triazol-l-vl 1 pyrrolidine hydrochloride 
Prepared using the same procedure described in Example N 
by hydrogenating 1 g of N-benzyl-3- (4-methyl-l, 2, 3- 
triazol-l-yl) pyrrolidine. The yellow viscous liquid 

20 obtained after evaporation was crystallized from methanol 
ether to yield 0.82 g of white solid. 1 H NMR (D 2 0) :8.12 
(S, 1H), 5.67-5.55 (m, 1H) , 3.95 (d, 5.3 Hz, 2H) , 3.67 (d, 
6.26 HZ, 1H), 3.63 (d, 6.1 Hz, 1H) , 2.85-2.45 (m, 2H) , 
2.42 (S, 3H). 



25 Example p 

3- ( 5-Methvl-l . 2 . 3-tria2ol-l-vl 1 pyrrolidine hydrochloride 
Hydrogenation of 0.87 g of the N-benzyl-3 (5-methyl -1,2, 3- 
triazol-l-yl) pyrrolidine according to the procedure 
described for Example N afforded 0.708 g of the desired 

30 product as a white salt after purification from methanol - 
ether. 1 H NMR (D 2 0) :7.63 (s, 1H) , 5.7-5.5 (m, 1H) , 
4.25-3.6 (m, 4H) , 2.87-2.37 (m, 5H, singlet at 2.51). 

Example R 
N-Benzhvdrvl - 3 -a 2 idoa z e t idine 
35 To a solution of N-benzhydryl-3-mesyloxyazetidine (5*04 g, 
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16 mmol) in 180 ml of dimethyl formamide and 30 ml of water 
was added 3.12 g (48 mmol) of sodium azide and 1.87 g (35 
mmol) of ammonium chloride. The mixture was heated at 
100 *C for 20 hr, cooled and diluted with water. This was 
5 extracted with methylene chloride and the combined organic 
layers were washed with water, dried and evaporated to 
yield 6.49 g of the product (contains some OHF) . 1 H NMR 
(CDC1 3 ) : 7. 40-7. 09 (m, 10H) , 4.35 (s, 1H) , 4.02-3.83 (m, 
1H), 3.46-3.12 (m, 2H) , 3.05-2.91 (m, 2H) . 

10 Example g 

N-Benzhvdrvl-3- f 1 . 2 , 3-triazol-l-vl 1 azetidine 
To a solution of 1.05 g (3.98 mmol) of N-benzhydryl-3- 
azidoazetidine in 50 ml of acetone cooled to -78 *C in a 
steel reaction vessel was bubbled 36 g of acetylene. The 
15 sealed reaction vessel after warming up to room 
temperature was heated at 80 C for 17 hr. The solution 
was then cooled to room temperature, filtered and 
evaporated to yield the crude prodaww which after 
chromatography over silica gel (2.5% methanol chloroform) 
"20 yielded 0.88 g (76%) of the desired product as a solid, 
m.p. 167-168 C. 1 H NMR (CDC1 3 ) Z7.88 (s, 1H) , 7.73 (s f 
1H), 7.55-7.07 (m, 10H), 5.35-5.1 (m, 1H) , 4.53 (s, 1H) , 
3.76 (t, 2H), 3.5 (t, 2H) . 

Example y 

25 3- f 1, 2 , 3-Triazol-l-vll azetidine hydrochloride 

To a mixture of 0.88 g (3.03 mmol) of N-benzhydryl-3- 
(1, 2, 3-triazol-l-yl) azetidine in 25 ml of 98% ethanol was 
added 3 ml of IN hydrochloric acid. To this solution was 
added 0.3 g of Pd/C (10%) and the mixture was then 

30 hydrogenated at 50 psi for 18 hr. After filtration of the 
Pd/C, the solvent was removed under reduced pressure, and 
the residue was crystallized from methanol-ether to yield 
0.25 g (51%) of the desired product m.p. 158-160 *C. 1 H NMR 
(D 2 0) :8.16 (s, 1H) r 7.92 (s, 1H) , 5.95-5.75 (m, 1H) , 

35 4.97-4.65 (m, 4H) . 
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Example U 

N-Benzhvdrvl-3-fl. 2 . 4-triazol-l-vl 1 azetidine 
A suspension of N-benzhydryl-3-mesyloxyazetidine (0.951 g, 
3 mmole) and potassium-1, 2 ,4-triazolide (0.69 g, 6.5 
5 mmole) in 50 ml of dimethyl formanide was heated at 85-90 *c 
overnight. To this, water (200 ml) was added and 
extracted with ethyl acetate. The combined organic layers 
were washed with water, dried (Na 2 S0 4 ) and evaporated to 
yield 0.9 g of the crude which upon purification over 
10 silica gel using ethyl acetate as solvent yielded 0.6 g of 
the desired product as a white solid. 1 H NMR (CDCl 3 ) 

:8.22 (S, 1H), 7.97 (s, 1H) , 7.57-7.12 (m, 5H) , 5.13-4.9 
(m, 1H), 4.53 (s, 1H), 3.8-3.4 (m, 4H) . 

Example v 

15 3-f 1 . 2 .4-Triazol-l-vl) azetidine hydrochloride 

To a mixture of N-benzhydryl-3 -(1,2,4 -triazol-l- 
yl) azetidine (0.6 g) in 20 ml of ethanol was added 2 ml of 
IN hydrochloric acid followed by the addition of 0.6 g of 
Pd/C (10%) . The mixture was hydrogenated at 50 psi for 

20 two days. After filtration and evaporation, the crude 
product was crystallized from methanol -ether to afford 
0.235 g of white solid. % NMR (D z O) : 9.14 (s, 1H) , 
8.57 (s, 1H), 5.97 (m, 1H) , 4.8-4.5 (m, 4H) . 

Example W 

25 N-penzyl-3- ( 1 . 2 . 4-triazol-l-vl 1 pyrrolidine 

To a solution of 2.55 g (10 mmole) of N-benzyl-3-mesyloxy- 
pyrrolidine in 100 ml of dimethyl formamide was added 3.21 
g of potassium-1, 2, 4-triazolide and the reaction mixture 
was heated at 85-90 *C overnight. The same work up and 

30 purification procedure described in Example U afforded 
1.32 g (15% methanol -ethyl acetate as solvent) of the 
title product. 'h NMR (CDC1 3 ) : 8.3 (s, 1H) , 7.93 (s, 
1H), 7.6-7.1 (m, 5H), 5.2-4.6 (m, 1H) , 3.67 (s, 2H) , 3.23- 
2 (m, 6H) . 

35 Example X 
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3- ( l . 2 , 4-Tria2ol-l-vH pyrrolidine hydrochloride 
The N-benzyl-3- (1, 2 , 4-triazol-l-yl) pyrrolidine (1*3 g) was 
hydrogenated under similar conditions to Example V for 3 
days to yield after crystallization from methanol-ether 
5 1.08 g of white solid. 1 H NHR (D 2 0) : 9.24 (s, 1H) , 
8.51 (S, 1H), 5.68-5.5 (m, 1H) , 3.97-3.5 (m, 4H) f 2.86-2.4 
(m, 2H) . 

Example Y 

N-benzvl-3 f 4 -ethoxy-carbonvl -1 .2,3-triazol-»l- 
10 yl ) pyrrol idine and N-benz yl-3 ( -5-ethoxy-carbonyl -1,2.3- 
trj.azol-1 yl) pyrrolidine 

A mixture of N-benzyl-3-azido-pyrrolidine (5 g, 0.024 
mmol) and Ethyl -propolate (5 g, 0.051 mmol) in benzene (50 
ml) heated under reflux for 48 hrs. Reaction solution was 

15 evaporated to dark brown oil, purified on silica gel 
column using ethyl acetate r CHC1 3 and methanol to get N- 
benzyl-3- (5-ethoxy-carbonyl-l , 2 , 3-triazol-l-yl) pyrrolidine 
(1.5 g r 20.6%). NMR (CDCl 3 ) : 1.37 (t, 3H) , 2.42-2.58 
(m, 2H), 2.71-3.01 (m, 3H) , 3.20-3.32 (m, 1H) , 3.73 (s, 

20 2H), 4.35 (q, 2H) , 5.72-5.88 (m, 1H) , 7.2-7.4 (m, 5H) , 
8 . 12 (s, 1H) . N-benzyl-3- (4-ethoxyl-carbonyl-l, 2 , 3- 
triazol-l-yl) pyrrolidine (5 g, 68.7%). NMR (CDC1 3 ) : 
1.40 (t, 3H), 1.8-3.20 (m # 6H) , 3.70 (s, 2H) , 4.40 (g, 
2H), 5.06-5.48 (m, 1H) , 7.33 (s, 5H) , 8.43 (S, 1H) . 

25 Example Z 

N-benzyl-3- ( 4-carboxy-l f 2 f 3-tri^zol-l-y3.) pyirro^idine 
hydrochloride 

A solution of N-benzyl-3- (4-ethoxy-carbonyl-l , 2 r 3-triazol- 
1-yl)- pyrrolidine (5 g) in 5N HC1 (200 ml) was heated 
30 under reflux at 110 °C for 16 hrs. The solution was 
evaporated under vacuum to dryness and the residue was 
crystallized from methanol/ ether. Yield 3.6 g, 70.17%). 
NMR (D 2 0) : 2.11-2.72 (m, 2H) , 3.30-3.90 (m, 4H) # 4.27 
(S, 2H), 5.18-5.48 (m, 1H) , 7.30 (S/. 5H) , 8.30 (s, 1H) . 

35 Example AA 
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3- ( 4-carboxv-l . 2 . 3-triazol-l-vl \ pyrrol id inehvdrochloride 
To a solution of N-benzyl-3-(4-carboxy-l, 2, 3-triazol-l- 
yl) pyrrolidine hydrochloride (1 g, 0.0033 mol) in methanol 

(50 ml) was added 10% Pd/C (100 mg) and cone. HC1 (0.5 
5 ml). The suspension was hydrogenated at r.t. and 50 psi 
pressure for 20 hrs. The Pd/c was removed by filtration 
and the solution was concentrated. The residue was 
recrystallised from methanol/ether to obtain white 
crystalline title compound. Yield 650 mg (93.25%) NMR 
10 (D 2 0) : 2.51-3.56 (m, 2H) , 3.62-3.75 (m, 2H) , 3.92-4.00 
(m, 2H), 5.52-5.67 (m, 1H) , 8.67 (s, 1H) . 



Example BB 

3 f-5-CarbOXV-ethVl-l . 2 . 3-tria2ol- l-vH pyrrol idine 
hydrochloride 

15 To a solution of N-benzyl-3 ( 5-carboxy-ethyl-l , 2 , 3-triazol- 
1-yl) pyrrolidine hydrochloride (2 g, 0.0061 mol) in 
methanol (100 ml) was added 10% Pd/c (200 mg) and cone. 
HC1 (1 ml) . The suspension was hydrogenated at r.t. and 
50 psi pressure for 20 hrs. The Pd/c was removed by 

20 filtration and the solution was concentrated. The residue 
was crystallized from methanol/ether to obtain crystalline 
white compound. Yield 135 mg (93.29%) NMR (D 2 0) : 1.42 
(t, 3H), 2.52-2.86 (m, 2H) , 3.65-3.75 (m, 2H) , 3.87-4.08 
(m, 2H), 3.47 (q, 2H) , 5.58-5.69 (m, 1H) , 8.69 (s, 1H) . 

25 Example CC 

N-benZYl-3 (-4-phenVl-l , 2 . 3-triazol-l -Vl \ pyrrol i d i ne and 
N-benzvl-3 f 5-phenvl-l . 2 . 3-triazol-l-vll pyr rolidine 
A solution of N-benzyl-3-azido pyrrolidine (3 g # 0.0148 
mol) and phenyl -acetylene (3 g, 0.0292 mol) in benzene (30 

30 ml) was heated under reflux for 48 hrs. The reaction 
mixture was concentrated to oil from which the title 
compounds were isolated by column chromatography using 
silica gel and a mixture of CHC1 3 , hexane, MeOH (4:4:1) as 
eluant. N-benzyl-3 (-5-phenyl-l, 2 , 3-triazol-l- 

35 yl) pyrrolidine was obtained as oil. Yield l g (22.17%) 
'H NMR (CDC1 3 ) : 2.32-2.51 (m, 2H) , 2.88-3.13 (m, 2H) , 
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3.80 (s, 2H) , 5.00 (p, 1H) , 7.20-7.53 (m, 10H) , 7.67 (s, 
1H) . N-benzyl-3- (4-phenyl-l, 2, 3-triazol-l-yl)- 

pyrrolidine, oil, yield 3.0 g ( ). % H NMR (CDC1 5 ) : 
2.05-2.22 (m, 1H) , 2.30-2.69 (m, 2H) , 2.75-3.25 (m, 3H) , 
5 5.20-5.33 (m, 1H), 7.23-7.51 (m, 8H) , 7.81-7.92 (m, 2H) , 
8.06 (s, 1H). 

3-r4-phenvl-l . 2 . 3-triazol-l-vl) -pvrrolidinehvdrochloride 
A suspension of N-benzyl-3- (4-phenyl-l, 2, 3- 
10 triazol) pyrrolidine (2.0 g) , concentrated HCI> (0.5 ml) and 
10% Pd/C (200 mg) in methanol was hydrogenated following 
the procedure given in example 53. Yield 1.32 g ( ). 
1 H NMR (D 2 0) : 2 . 35-2.72 (m, 2H) , 3.57 (z, 2H) , 3.84 (d, 
2H) , 5.35-5.45 (m, 1H) , 7.35-7.65 (m, 5H) , 8.23 (s, 1H) . 



15 Example EE 

W-benzvl-3- ( 4-carboxv-hvdrozido .1.2. 3-triazol-l- 
vl \ pyrrolidine 

A suspension of N-benzyl-3 - (4-carboxy-ethyl-l, 2 , 3-triazol- 
1-yl) pyrrolidine (5.6 g, 0.0186 mol) and NHgNHg HgO (2.36 

20 g, 0.067 mol) in water (1.6 ml) was heated at 120 C for 10 
hrs. The reaction mixture was then cooled to r.t. and 
stirred with 15 ml of ether. The separated solid was 
filtered and washed with water. The white solid thus 
obtained was dried in oven at 40 c. Yield 3.8 g (71.29%), 

25 m.p.«122.6°C. 1 H NMR : 1.96-2.14 (m, 1H) , 2.36-3.15 (m, 
5H) , 3.7 (S, 2H), 4.05 (bs, 2H) , 5.20-5.34 (m, 1H) , 7.3 
(S, 5H), 8.24 (s, IE), 8.39 (s, 1H) . 

Example FF 

N-benzvl-3-f 4-carboxv-azido-l . 2 .3-triazol-l-vll pyrrolidine 
30 N-benzyl-3- (4-carboxy-hydrazide-l , 2 , 3-triazol-l- 
yl) pyrrolidine (3.6 g, 0.0125 mol) was dissolved in hot 
water (40 ml) and then cooled to 0 C. To the cooled 
suspension NaN0 2 (950 mg, 0.0137 mol in 3 ml HjO) was 
added dropwise and then glacial AcOH (7 ml) added to the 
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reaction mixture was stirred at 0 C for 15 min. Reaction 
mixture was then neutrallized by the addition of saturated 
NaHCOj. The separated white solid was filtered and washed 
with water , dried in vacuum oven* Yield 3.73 g (100%), 
5 m.p. 160 # C, 1 H NMR (CDC1 3 ) : 1.95-2.15 (m, 1H) , 2.37-2.83 
(m, 3H), 2.94-3.22 (m, 2H) , 3.70 (d, 2H) , 5.75-5.87 (m, 
1H), 7.30 (s, 5H) , 8.47 (s, 1H) . 

Example GG 

W-benzvl-3 f-4-t-butvl-carbonvl-amino-l . 2 , 3-triazol-i- 

10 vl> pyrrolidine 

A solution of N-benzyl-3 ( -4-carboxy-azido-l , 2 , 3-triazol-l- 
yl) pyrrolidine (1 g, 2.91 mmol) in t-butanol (15 ml) was 
refluxed for 15 hrs. The reaction mixture was evaporated 
to dryness. Pure title compound was obtained as oil by 

15 purification on silica gel column using GHCl^/MeOH as 
eluant. Yield 700 mg (60.86%). *H NMR (CDC1 3 ) : 1.52 
(s, 9H), 2.41-2.65 (m, 2H) , 2.77-3.11 (m, 4H) , 3.70 (s, 
2H), 3.56-3.73 (m, 1H) , 7.30 (s, 5H) , 7.94 (s, 1H) . 

Syappje Hfl 

20 N-benzvl-3 f-4-amino-l. 2 . 3-triazol-l-vll pyrrolidine 

A solution of N-benzyl-3 (-4-t-butyl-carbamoyl-l, 2 ,3- 
triazol-l-yl) pyrrolidine (100 mg 0.291 mmol) and cone. HC1 
(0.5 ml) in methanol (5 ml) was stirred at r.t. for 30 
25 min. The solution was evaporated to dryness and the 
residue crystallized from methanol/ether to obtain title 
compound as a solid. Yield: 90 mg (98.9%), NMR (D 2 0) : 
2.52-3.0 (m f 2H) , 3.55-4.70 (m, 4H) , 4.60 (s, 2H) f 5.50- 
5.76 (m # 1H), 7.60 (&, 1H) , 8.03 (s r 1H) 

30 Example II 

3- (4 -amino- 1 , 2 . 3-triazol-l-vl ) pyrrol idinedihydrochloride 
To a solution of N-benzyl- (4-t-butyl-carbamoyl-l , 2 , 3- 
triazol-l-yl)pyrrolidine-dihydrochloride (700 mg) in 
methanol 5% Pd/c (200 mg) was added. The suspension was 

35 hydrogenated at r.t. and 50 psi pressure over 30 hrs. The 
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Pd/c was removed by filtration and the solution was 
concentrated. The residue was crystallized from 
methanol/ether to white solid. Yield: 440 mg (95.8%). 
NMR (TEA) : 2.70-3.16 (m, 2H) , 3.8-4.50 (m, 4H) , 5.60- 
5 6.15 (m, 1H) , 8.12 (s, 1H) • The title compound was also 
obtained by hydrogenat ion of N-benzyl- (4 -amino- 1 , 2 , 3- 
triazol-l-yl) pyrrolidine hydrochloride in a yield of 92% 
following the procedure as given above. 

Example JJ 

10 N-Benzvl- 3 (1 . 2 , 3 , 4-tetrazol-l-vl ) pvrroline and N-Benzvl- 
3-1.2.3 ,4-tetrazol-2-vl) pyrrolidine 

A suspension of N-benzyl-3-mesyloxypyrrolidine (2.2 g, 
9.87 mmole) and sodium 1, 2 , 3 , 4-tetrazolide (1.8 g, 19.6 
mmole) in 50 ml of dimethyl formamide was heated at 85-90 *C 
15 overnight. The reaction mixture was worked up the same as 
described in Example I. The crude product was purified 
over silica gel using hexane, ether, and ethyl acetate as 
eluant to afford in order of elution 0.413 g of N-benzyl-3 
(1,2, 3, 4-tetrazol -2 -yl) pyrrolidine as an oil. *H NMR 
20 (CDC1 3 ) : 8.51 (s, 1H), 7.37-7.17 (m, 5H) , 5.51-5.35 (m, 
1H), 3.8-3.65 (g, 2H) , 3.3-2.4 (m, 6H) ; and .26 g of N- 
benzyl-3- (1,2, 3, 4-tetrazol-l-yl) pyrrolidine as an oil. H 
NMR (CDCI3 : 8.88 (s, 1H) , 7.4-7.2 (m, 5H) , 5.35-5.2 (m, 
1H), 3.83-3.6 (q, 2H) , 3.2-2.3 (m, 5H, 2.15-2.00 (m, 1H) . 

25 Example KK 

3- f 1.2. 3 .4-tetrazol-2-vll pyrrolidine hydrochloride 
The N-benzyl-3-(l,2,3,4-tetrazol-2-yl)pyrrolidine (0.4 g) 
was hydrogenated raider similar conditions as described for 
Example J for 21 hrs to yield 280 mg title product as 

30 hydrochloride salt after cyrstallization with methanol 
ether. % NMR (D 2 0) : 8 . 84 (s,lH), 6.05-5.86 (m, 1H) , 
4.18-3.87 (m, 2H) , 3.8-3.6 (m, 2H) , 2.94-2.55 (m, 2H) . 

gxample L£ 

3- ( 1 . 2 . 3 . 4--tetrazol-l-vl ) pyrrolidine hydrochloride 
35 The N-benzyl-3- (1, 2, 3, 4-tetrazol-l-yl) pyrrolidine (0.214 
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g) was hydrogenated under similar conditions as described 
for Example J for 21 hrs to yield 80 mg of title product 
as hydrochloride salt. *H NMR (D 2 0) : 9.31 (s, 1H) , 
5. 82-5*63 (m # 1H), 4.02-3.85 <m, 2H) , 3.8-3.56 <m, 2H) , 
5 2.88-2.44 (m, 4H) . 

The structures of the intermediates and of compounds 
of the invention were established by the modes of 
synthesis and by extensive high field nuclear magnetic 
resonance spectral techniques. 
10 The compounds of the invention display antibacterial 

activity when tested by the broth microdilution method as 
described in the NCCLS publications M7-A, Mll-A and M17-P 
of the year 1985. For aerobic microorganisms, a cation 
supplemented Mueller Hinton Broth (BBL) was used whereas 
15 the Anaerobe Broth MIC (Difco) was used for anaerobic 
microorganisms. An agar Dilution method was employed for 
certain aerobic microorganisms using Mueller Hinton II 
Agar (BBL) and a Cathra multipoint inoculating device 
which delivered 10 4 cfu/spot of the inoculum on the agar 
20 surface. MICs were read after 16-18 hours and 48 hours of 
incubation in case of microbes growing aerobically and 
anaerobically respectively. 

By use of the above method, the following minimum 
inhibitory concentration values (MICs in Mg/ml) were 
25 obtained: Table 1, against microbes growing aerobically; 
Table 2 f against microbes growing anaerobically; Table 3, 
against methicillin resistant Staphylococcus aureus and 
guinoline resistant-methicillin resistant Staphylococcus 



30 TABLE 1 



In vitro Antimicrobial Activity Against Aerobes 
NIC <jt9/ul> 



Exanple Staphylococcus 
35 Mo. 



2 <-06 

4 <.06 

40 6 <.G5 

7 .008 

12 .008 

13 .008 
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10 



14 
15 
16 
17 
18 
19 
20 

Sparfloxacin 
Ciprofloxacin 



<.015 
.015 
.015 
1 

.5 
.5 

.06 
.25 



TABLE 2 

in Vitro Antimicrobial Activity Against 
MIC (jtg/nl) 



15 Example No. 



Microbes 


V 


1? 


14 


SPAS 


CIP 


Baeteroides fagilis 


1 


1 


> 64 


2 


16 


AN-2 












Fusobacterfun mortiferun 


.06 


.06 


2 


.50 


16 


AN-13 












Propionobacteriiin acne 


<.03 


.06 


.06 


1 


.50 


AN-17 












Pept os t reptococcus 


.06 


.06 


.12 


4 


4 


asaccharolyticus AN- 16 








.50 




Streptococcus 


.06 


.12 


.06 


1 


internedius AW- 19 













SPAR « Sparf loxacin, CIP « Ciprofloxacin 



TABLE 3 

30 In Vitro Antimicrobial Activity Against Methicillfn Resistant 

CMRSAs> and Qmnoline Resistant NRSAs COJtfRSAs> 



Microbes MRSA (6 C.Z.) QRMRSA (8 C.I.) 

Example Wo. MIC range (pg/fflt) 

35 11 .004 • .008 .50 - 2 

12 .004 - .008 .50 - 2 

14 .008 - .03 1-8 

15 .008 - .015 1 - 16 
Sparf loxacin .03 - .12 4 - 16 

40 Ciprofloxacin .25 - .50 16 - >64 

Tosuf loxacin .015 - .03 2 - 16 



C.I. = Clinical Isolates 

In another test procedure, the compounds of the present 
45 invention showed antibacterial activity when tested by the 
standard broth microdilution method as described in the 
NCCLS document M7-A2. Approved standard: Method for 
Dilution Antimicrobial Susceptability Tests for Bacteria 
that Grow Aerobically - Second Edition, 1990. The test 
50 organisms were obtained from ATCC and clinical 
laboratories. The 96-well microtitre plates containing 
100 ml of serially diluted test compounds in Mueller 
Hinton Broth (HHB) (cone, range 64-0.03 ug/ml) were 
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inoculated with 100 ml of bacterial suspension in MHB so 
that an inoculum size of 5 x 10 s cfu/ml was achieved. The 
plates were shaken gently and incubated at 35* c for 18 hr 
after which the minimum inhibitory concentrations (MIC, 
5 ug/ml) at which no visible microbial growth occurred were 
recorded. 



The abbreviations for the test organisms used 
Table 4 below era as follows: 



Ec. (S- 63): Eschertcia coH 

10 Eel (S-130): Enterobac ter cloacae 

Pa. (S- 67) t Pseudomonas aeruginosa 

Kp. (S- 80) : Klebsiel la pnenwnniac 

Pr. (S-121): Providene ia rettaeri 

Sa. (S-127): Staphylococcus aureus 



AMTIMIC80BIAL ACTIVITY (MIC, UG/HL) 

Microbroth Dilution (HUB) Method; Inocutua. 5 x10 s cfu/Bl; 
Inatetian 35 C/18 hr 



20 




Ec. 


tel. 
.S-130 


Pa 

S-67 


-S-80 


Pr 

s-i?i 


Sa 

s-W 






21 


•06 




2 


.25 


.12 


.015 


.015 




22 




1 


4 


.5 


2 


.125 


.5 




23 












.03 






24 


.25 


.25 


4 


JS 


.25 


5.015 


.12 


25 


25 


.12 


JS 


4 


JS 


.5 


5-015 


5-015 




26 


.12 




4 


JS 


.5 


<-015 


5.015 




27 


.06 


.25 


2 


-25 


.25 


5-015 


.03 




28 


.25 


2 


8 


1 


1 


.OS 


.06 


30 


29 
30 


.25 
.12 


1 


4 


-5 


2 


.125 
5-015 






31 


.06 


.25 


2 


.25 


.5 


<-03 


.03 




32 


. -12 


.25 


4 


.5 


.25 


.03 


.06 


35 


34 


.12 


.5 


2 


.25 


.5 


5-015 


5.015 




35 


.12 


.5 


4 


-25 


.12 


<-<B 5.03 




36 


.12 


1 


8 


1 


2 


5.015 


5.015 




37 


.5 


.5 


8 


JS 


-5 


.5 


1 


40 


38 


.25 


.5 


4 




.25 


5-015 


•03 




40 
41 


J5 
.25 


2 
1 


8 
8 


1 

1 


1 
1 


.06 
.12 


J2S 

JS 
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42 


.25 


1 


8 


1 


1 


.03 


.12 


43 


1 


1 


8 


1 


.5 


1 


.5 


44 


.12 




- 


- 


• 


.03 


- 


45 


•5 


1 


4 


1 


1 


.25 


1 


46 


16 


32 


>32 


32 


32 


8 


8 


47 


.5 


.25 


8 


1 


1 


25 


- 


48 














1 


49 


•0 


t 
• 


X9 
AC 


■ 


.015 


.015 


.015 


CA 




IO 




.5 


•015 


.015 


•015 


3 I 


■ 


X 
% 


IB 




.015 


.015 


-015 




c 




2 


.5 


.12 




.25 


53 


1 


2 


16 


1 


.06 


.25 


.25 


54 


.06 




2 


.12 


-12 


£.03 


5.03 


55 


.06 




2 


.25 


.12 


.06 




CPLX 


5.OO8 


.03 


-25 


.015 


.015 


.25 


8 


■FIX 


.06 


.12 


1 


.12 


1 


1 


16 


*FIX-Ch 


.06 


.25 


1 


.25 


.12 


2 


16 



While the invention has been particularly shown and 
.20 described in reference to preferred embodiments , it will 
be understood by those skilled in the art that changes in 
form and details may be made without departing from the 
spirit and scope of the invention. For example the 
compounds disclosed and described could be used in 
25 compositions to disinfect surfaces in environments where 
food is prepared. 
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WHIT TB gT.»TKBl> 

1. A 7-substituted-6-f luoro-l , 4-dihydro-4-oxo- 
quinoline-3-carboxylic acid compound of the formula: 




wherein R 1 is a Cj-C 6 cycloalkyl group or a phenyl group 
5 which may be substituted by one or two halogen atoms; 

R 2 is hydrogen, a halogen atom, a C,-C 4 alkyl group, a 
hydroxy group or an amino group; 
R 3 is hydrogen, hydroxy or amino; 

R 7 is a 1,2,3-triazol-l-yl group, a 1,2,4-triazol-l-yl 
0 group, a 1,2,3,4-tetrazol-l-yl or a l,2,3,4-tetrazol-2-yl 
group, each of which may have 1 to 2 substituents selected 
from the group consisting of Cj-C^ alkyl, COOH, CHJdS^, 
amino and phenyl groups; and X is N, CH, c-F or C-OCHj; 
n is 0, l or 2; or 



15 




or a pharmaceutical^ acceptable salt thereof. 

2. A compound according to claim 1, ' wherein R, 
20 phenyl, 4-fluorophenyl, 2,4-difluorophenyl, 2,4- 
•dinethoxyphenyl or 4-aminophenyl . 
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3. A compound according to claim 1, wherein Rj is 
optionally substituted by chloro, fluoro, bromo, methoxy 
or amino* 



4. A compound according to claim 1, wherein n=l and 
5 the compound has an asymmetric carbon atom on the 
pyrrolidine ring, and the compound is the R isomer, the S 
isomer or mixtures thereof. 



5. A compound according to claim 1, wherein n=l and 
the compound has two asymmetric carbon atoms on the 
10 pyrrolidine ring, and the compound is a stereoisomer 
structures of the cis or trans configuration, or mixtures 
thereof. 



6. A process for preparing a 7-substituted-6-fluoro- 
l,4-dihydro-4-oxo-quinoline-3-carboxylic acid compound of 




wherein R 1 is a Cj-C 6 cycloalkyl group or a phenyl group 
which may be substituted by one or two halogen atoms; 
R 2 is hydrogen, a halogen atom, a C t -C 4 alkyl group, a 
hydroxy group or an amino group; 
20 R 5 is hydrogen, hydroxy or amino; 

R 7 is a 1,2,3-triazol-l-yl group, a 1,2,4-triazol-l-yl 
group, a 1,2,3,4-tetrazol-l-yl or a 1,2,3,4-tetrazol-l-yl 
group, each of which may have 1 to 2 substituents selected 
from the group consisting of C,-c 4 alkyl, COOH, CH^NH^ 
25 amino and phenyl groups; and 
X is N, CH, C-F or C-OO^; 
n is 0, 1 or 2; or 
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I may be i JL 



or a pharmaceutical^ acceptable salt thereof, said 
process comprising reacting a compound of the formula 



H 



20 



\ (CH 2 )n 



R 4 



with a compound of the formula 




10 

L 

t 

wherein R, R 1 , R 2 , R* # R*, n and X are as defined above; 

L is a leaving group selected from chlorine fluorine 
or SOgRy, wherein R^ is C,-C< alkyl group substituted or 
unsubstituted phenyl group. 

15 7. A pharmaceutical composition suitable for 

treating bacterial infections comprising an antibacterial 
amount of a compound of claim 1 and a pharmaceutical ly 
acceptable carrier. 



8. A method for treating a bacterial infection in 
humans which comprises administering to a human having a 
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bacterial infection an antibacterially effective amount of 
a compound of claim 1. 

9. A method for disinfecting a surface to be 
disinfected which, comprises: treating the surface with a 
5 composition containing an antibacterial effective amount 
of a compound of claim 1. 
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